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EPONYMS 

By sir D’ARCY POWER, KBB, London 

V. SIR ^AMES PAGET. 

The name of Sir James Paget is associated with a disease of the nipple and with a 
lemarkahle change itv the sheleton to which he give the name of ‘osteitis deformans 
It IS noteworthy that the true pathology of neither of tliese conditions has jet been 
worked out 

ON DISEASE OE THE MAMMARY AHEOIA PRECEDING CANCER 
OF THE MAMMARY GLAND 

The paper on “ Paget’s Disease of the Nipple as it is non commonly called, appeals 
in the tenth volnnie of The St Barthalotnes’s Hospital Repot is for the year 18T4, pages 
87-9 As a elassical contiibution to surgery it is even shorter than Abraham CoUess 
desciiption of the fracture of the wrist ivith which Ins name is now associated 

Paget writes “ I behei t it has not j et been published that certain chronic affections 
ol the skin of the nipple and areola are a ery often succeeded by the formation of scirrhous 
cancel in the maminary gland I har’c seen about fifteen eases in which this has happened, 
and the cients ueic m all of them so similar that one description may suffice 

‘ Tlie pitients were all women, various in age from JO to 00 oi more years, having 
in common nothing remarkable but their disease In all of them the disease began as an 
eruption on the nipple and areola In the majority it had the appearance of a florid, 
intensely red, law surface, very finely granular, as if nearly the whole thickness of the 
cpidcinus were xemoAed , like the surface of a A’ery acute difluse eczema, or like that of 
an acute balanitis From such a surf ice, on the Aihole or greater part of the nipple 
and ateoH, there was alwaAs copious, dear, yelloAAish, Mscid exudation The sensations 
were commonly tingling, itching, and hnrnmg, but the malady was ncAer attended by^ 
disturbance of the general health 1 lune not seen this form of eruption extend beyond 
the aicoln, and oiih once hai e seen it pass into a docpei ulceration of tlie skm after the 
manner of a rodent ulcer 

In some of the cases the eruption has picstiitcd the chaiacters of an ordinary chrome 
iczcmi, AMth minute Acsicrtious, succeeded by soft, moist, yellowish scabs or scales and 
lonstant msckI CNudation In some rt lias been like psoriasis, drj, with a few white scales 
slowly desquamating , md m botli these forms, especiallv in the psoriasis, I liase seen 
the eiiiption spieadnig fir beiond tlie ireola in widening cirdcs, or, A\ith scattered blotches 
of rtdniss coAeiing ncarh the whole breast 

I am not iware tint m my of the cases which I hare seen the eruption Aias 
difTirtnt from whit niai he describtd as long-pcrsistcnt eczema, or psoriasis, or Iw some 
AOl A —NO 37 3 



2 THE EEITISH JOURNAL OF SURGERY 

other name, m treatises on diseases ol tlie skin and I belit^e tint such cases some- 
times occui on the breast, and after mant months duration are cured, or pass bj and 
are not followed b% any other disease But it lias happened tint m e^er\ cise\vhich 
I have been able to watch, cancel of the niamnnrj gland has followed within at the 
most two eears, ind usually within one \eai The eruption has resisted all the treatment, 
both local and general, that has been used, and lias continued even after the af/eeted 
pait of the skin has been involved in the cancerous disease 

“The formation of cancer Ins not in 3113 case taken pi ice first in the diseased 
pait of the skin It has always been in the siibst ince of the mamnni^ gland, beneath 
or not far from the diseased skin, and ilwass with a clear inters al of apparently 
healthy tissue 

“ In the cancels thcmsches I hasc seen in these easts nothing peculiar llie\ liaee 
been Aaiious in form some icute some thionic the nnjoritj following an aserage 
couise, md all tending to the same end, lecinring if reinosed, alfecting l^mph glands 
and distant paits showing nothing which might not be written in the ordinars history 
of cancel ol the bieast 

“The single notewoitln fict found m all these casts is tint which I haie stated in 
the fiist sentence, and I think it desertes caiefiil studs For the sequence of cancer after 
the chionic skin disease is so ficquent tint it mu be suspected of being a consequence 
and must be ahvaj's fcaitd iiid mas be sometimes ilmost ceitainls foretold I behesc 
that a neaih similar sequence of crciits mu bo obsened m other paits I have seen i 
peisistcnt ‘rtwncss ol tlie glans penis, like i long-enduring balanitis followed after more 
than a sen s duiation b\ t incci of the siibstmce of the glans A chronic soreness or 
irritation (of whatcsci kind) on the siiificc of the lowei hp often long piccedes cancer in 
its substance and with i 1 requeues suipissing ill othei e ises of the kind the supcrhcial 
syphthtic diseases of the tongue iie followed, and not superseded bi caneers winch do not 
alwaj's appeal to eonmience in a diseised put of the tongue 

“ Foi an explanation of these cases it ims' be suggested that a supeihcul disease 
induces in the stuictuies beneath it, in the com sc of mam months, such degenei icv is 
makes them ipt to become the se its ot cancel , iiid that tins is chiefls hkeh to be 
obsers'ed in the cases of those stuictuies which appeal to be natuialls, most liable to 
cancel as the minimal s gl md the tongue, and the lower lip One mas suspect that 
similar surface-iuitation has much to do with the ficquencs of cancer of the lectum, 
pjdorus, md ileo-cxcil s ilsi in ms of sshich paits the degcneiacs, which might come 
naturalls m old age and ni ike them apt for cancel, nni be hastened, ind made prematinch’' 
sufficient, bj" an adjacent distuibancc of nutrition 

‘ In piactice, the question must be sometimes laised whethei i pait through whose 
disease oi degenciacs eancci is s ei s hkeh to be induced should not be remos ed In the 
member of a faniils in which cancel has frequenth occuiied and who is at or besond 
middle age, the risk is certamls seis gie it that such an ei option on the aieola as I hase 
described wall be followed within a seal 01 two bs cancel of the bieast Should not t len, 
the whole diseased poition of the skin be destrojed 01 remos ed as soon as it appeals 
incurable bj^ mildei means I hase had this done in two cases but I think too 1 ite r, 
again, nhen one with a marked f imih -liahihtx to cancel Ins ssphihtic disease o tie 
mucous membrane of the tongue, with frequent iccuiienees of inflammation should not 
all the worst pieces of the niembiane be renaos'^ed ^ I should cert unis adsise it especia s 
if the mcmbiane xxerc ichthx otic, if it were not that the disease is commonls so extensise 
that good scar-tissue would not be likels to be formed and tint bad scar-tissue o ten 
nntable and ulcerating, is as likels to induce cancel as the ssphihtic or ichthsotic patcies 
w oiild h is e been 

The publication of this paper piosed a matter of inteiest both ehnicalls and patho 
logicalls Tiiose who saw the actual cases and followed up the subsequent course o 
similai ones were clear that this form of chronic inflammation did not alwajs end in cancer, 
and that, as Paget stated local excision was sometimes followed bs cure It ssas 
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o 
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iccogmrcd, ho^^t^el, that cancer occuried eeij ficqucntU, and the condition ^^as looked 

pfeSar^erheld bv the mapritv of suigeons is that cancer of the breast 
precedes the eczema of the nipple and causes it Mr Sampson ^ 

explanation in the folloning uords {The BuhUt Journal of Swgciy, 1919-20 au, 189) 

“ A caicinoma starts m the smaller ducts of the breast, perhaps exceptionalh from the 
acmi or the larger ducts Usually, u ithoiit proclucmg a palpable tumour, it permeates the 
bieast h mphatics y ideh The rich plexus of h mphatic vessels around the ducts forms an 

especialh easv and comenient channel for penncation, and the lymphatic block extends 
along them to the subareolar plexus beneath thd nipple The cutaneous 1\ mphatics about 
the nipple are non dammed up so that Ismipli cannot return from them Later the\ arc 
themsehes permeated, but possible this is not alnaes the case At this stage and before 
any lump has appeared in the breast, the skm of the nipple and the mucosa of the 
ducts begin to show changes dependent upor» lymphatic obstruction The epithelium 
shoMS disintegration and degeneration of its superficnl layers nitli proliferation of the 
deeper lasers These changes are nutritional and non-mahgnant The dermis becomes 
bx s<s\%A txWvyfcjAse, ssdsnvs. In. fb/t ra-ce cases, n.hcce no carcinoma has made 
its appeaiance though the Paget s disease has l‘i‘'ted many years, it is piobable that an 
ati opine sciirhus uhich mac hare undergone partial or complete cure, preceded the onset 
of the Paget s disease But the possibility that the b mphatic obstruction in such 
cases IS of inflammators origin and due to a chronic Icmphangitis cannot be altogether 
excluded 


It n ill be noticed that Paget s original paper dealt entirely u ith the clinical aspects 
of the disease In 1875— a year after the publication of the memoir— the histological 
details of two similar cases neie described in The Medico-Clniwgical Tiau&actions, lix, 107, 
by Buthn vho added two more m the course of the following \ear 

Matters rested there for some sears and as the disease is lare little notice was 
taken of it until on June 1 1890, Louis Wickham read as his thesis for the Doctorate of 
Medicine at Pans a * Contribution a 1 Etude des Psorospeimoses cutances et de certaines 
Foimes de Cancel tliladie de la Peau dite Maladic de Paget ’ The thesis opened with 
the bold statement La maladie de Paget est une alfection parasitaire du groupe des 
psorospeimoses cutanees, caracterisce par 1 inflammation chronique de la peau, des 
glandes ct dc Icurs conduits, suuie de proliferation epithehalc (“ Paget s disease is 
parasitic, the result of cutaneous psorosperms, and characterized bv a chronic inflamma- 
tion of the skin, glands, and ducts associated Aiith epithelial proliferation ) The thesis 
which was clearh inspired by Darier who was the head of the Laboratory at the Hopital 
Saint Louis, quickh attracted attention throughout Europe and America, and the battle 
of cancer parasites laged round Paget s disease of the breast for se\eral years Many 
observers claimed to hare discovered the true parasite of cancer, but no two agreed 
upon the same, and after a few years the contiocersj died away It piored of lasting 
\ due, howecer, because it led skilled histologists to mcestigate the changes — degeneratne 
and otherwise — which take place m epithelial cells and many forms of cell-mclusion, 
A icuolation md oedenratous change became familiar 

The plate of Paget s disease of the Nipple is made b\ the kind permission of the 
luisurci md Gocernors of bt Bartholomew s Hospital, from a Aiater-colour sketch of 
a patient sent to the Hosjntal bA Su Jimes Paget in 188f The drawing is No 1057 
m tlie Museum of bt Bartholomew s Hospital ° 


(To be conliiiucd ) 
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REMOVAL OF INTRATHORACIC TUMOURS BY THE 
TRANS-STERNAL ROUTE 

Bi. 1 P DUNIIILL, CMG, London 

L\nGL mtialhoiacic tiimouis aic SLicIom succes^fullj removed in their cntiiety, and this 
seems to justify t]ie publication of the first of tlic cases Jicre recorded Tno cases of 
intrathoiacic enlargements ol tlie thjioid gland are added, because their depth and 
position m the mediastinum made it necessarj that they should be approaehed bj an 
unusual loiitc 

In all thiee instances the tumouis neic lemoved through an incision nhieh split the 
iippei half of the sternum Tins method of appioach had been practised by Professor 
G E Cask before the nar Dining the war, and subsequently in end nork, this operator 
has been peilecting methods of access to the thoracic caMty tlesigned to give more eflicient 
■working loom ^ A tians-sternal loiite had also been used by Pierre DuNal in order to 
reach the right auricle and inferior aena cava , but for this piiiposc he split the loner half 
of the stcinum ® By this means he lemoNcd a bullet nhicli kept moiing to and-fro in a 
disconceiting fashion betneen the patients great vessel and heart Lihenthal remo\ed 
a mediastinal thjTOid by the tra ns sternal loute ® 

In each of the folloning three cises urgent necessity compelled mteivention, unless 
the patients riere to be left to then fate 'Ihe difficulty of lespiration had reached a 
degiee iihich, in the flist case, was incompatible -nitli CNcrtion , and m the other tno ■was 
rapidly becoming incompatible nitli life 

Dr J II DrNsdile has kiiidlv supplied the following notes of Ci/sc 1 

Case 1 — “ E T P , ige Tj, in ik was sent to me bj Dr noii Bcigen on Dec 2 1920, with 
‘ symptoms of intiathoracic piessure ’ 

‘ The patient was in his usual good health till M nch, 191 >, when he had an attack of ‘influenza’ 
with pulmonary citarrh In Nov , J91G uid agiin in April iiid Oct , 1917, he hid similai attacks 
From Dec , 1918, to Feb , 1919, he had i piolongcd illness with feier, occisionilly leiching 102“ 
much sputum, and Niolent cough Thicc CNinuii itions of the sputum for T B were all negatue 
In March, 1919, he had i course of i iccmes, uid thereaftci li''d been fice fiom catarrhal sini 
ptoms, and CNpector ition entirely cciscd In June, 1919, howeici, djspncca — increased bv 
CNertion — became noticeable, and peisisted up to the time of ex munition 

“ Recenth' had sulfeied from ‘ihcuinatism’, chiefly in the light irm Not losing weighl 
‘ On Exaniination — Cy inosis of the head and neck, and uppei extiemities The right 
uppci aim was IJ in largei in cncunifeiciice than the left, and the foieaini ^ in Theie was no 
pitting of the subcutaneous tissue noi anj obviously enlarged veins Hanging down, the right 
arm is distinctly bluei than the left Hie skin of the right arm and hand was quite dry and 
almost scaly 'Hie patient st ited that he had not sweated (or h iidly at all) in that urn foi Ijicht 
or foitrlecn years The gup of the right hand is feebler than that of the left The radial piiJses 
were equal, as were the pupils There w is no obxious deflection of the trachea nor a ti icheal 
tug Chest no abnoimal pulsation could be seen or felt On the light side, from the apex down 
to about tbe 3rd rib the peicussion note was considerably impurcd, the impanment reaching 
almost to the left border of the sternum bimilai signs present ocei a lathei laiger area behind 
The breath sounds were slightR stridulous on both s des, the amount of an enteiing being some 
what less on the right side than on the left 

‘ 'riie signs pointed to the presence of a tumour occu] i mg the mediastinum and upper part 
of the thorax on the light side The sj mptonis especially the prolonged absence or dehcienci 
of sweating of the light arm, suggested some verj slowly progressing lesion Hydatid eys or 
teratoma were considered to be the most likely ilternatires An operation was adviseu 

Shortlj ifter being seen, and befoie ina fuither examimtion could be carried out, the pitient 
had another ittack of pulmoniu catanh ind was for some dajs in a condition of great danger 
IVdssermann s reaction, iieg itive Blood count, norm il 
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%erticil incision ind to the light, into the thud intcispicc {F,g 4), the intercostal muscles bem-r 
1 so cut to the extent of the skin incision 'Jhe interml ni immaiy \cssels ueie Imaturcd and cut 
abo\e and belou, and the osteoplastic flap could then be i used ’’ 

Access to the tumour u is thus obtained If was crossed bj' the tunction of the right intcinal 
jiigulai and subelavian veins, and these hid to be manipulitcd out of the w ly The mass filled 
the dome of the light thoi leic caaitv s-o complctelv tint it had displiced the pleui i doiinnards 
and was fairly easily sepanted from this bilow The tumom could then be defined, and it was 
found that thcic was biielv loom for a flat hand to woik loiiiid between it and the ribs laterally 
Pthind, It was elosch ipphcd to the nbs and nicsullv it appeared to be firmly attiehed to the 



1 IG 2 -Fa p 1 IntMthonciL libroim I mpw to --how depth in the thoi iv 


bodies of the ^ertebl e, in fiont of which its lowci pirt seemed to be in cont ict with the base of 
the heart and the gieit eesscK Aiiteiiorlv it would ha\c reached the chest w ill but foi the fact 
that this was lifted up and ictrutcd awav from it Its loner coniexitj was oceilappetl bv ai 

*^*^°*^S°nce the’mesiarispect of the tumoui appeired to be firmh fixed, it seemed unwise to tiv to 
separate it without first obtaining the patients permission to take the >«e'it i isk ^ 
tearing of the great sessels would base resulted in iin cont roil ible hxmorrhage The osteoplastic 
flap was therefore replaced and sutured in posdion rvnnnpd 

^ k month later, .Alarch 24, permission having been given to piocced, the Ttrfnheal 

in the same fashion as befoie On this oct ision Mr 'a L Higgs issisted me, in 
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aiTCsthetie ^^ns gucn by Di Mag.ll This foim of ^nysthesi i pieyented anj coUapso of Jung 
from taking place ohen the thorav is opened, and gave perfectly legulai ind comfortable 
breathin» throiiwhout the opeiition Giaduallv the tunioui was sepaiated fiom its suiioundings 
by worknm firsFon one side ind then on another, until it appealed to be fiee except for an attach- 
ment to the pel losteunv cov enng the body of a v ertebv i This w is broken through and the tumoui 
lifted out of the thorax At the site of ittaehnient thcie w is sonic bleeding from a leash of v essels 
this was hgatuied When the tumour w is lemoved in iica on the bodj of i veitebia vvis seen 
to be baie of peiiostcum The induration of the 



fje o Cave 1 To «ltou tilt inoition I Ji t — Coh 1 I me of uivision of -toiiuini 


osteoplastic flap w is repl iced and sutuied iccuntch in position without drainage The wound 
heiled and, excejit for some aching m the aim, the pitients convalescence was uneventful An 



Tie r, — rotrl Tonr m,l T Iiilf wwlc nfifr i ,, , , 

n !iio\ ,1 „( utmoiir 1 !iii 1 in hmh in.X ■'ft' r rnmovil of tumour 

i uuu ib-orbHl Luiu t\patu]rij 


I rav cxammition bv Dr Harrison Orton on April 2S fou 
‘•howtd lint the civitv was not vet obliterated, ind that i 


and a half weeks after the operation 
contained fluid half an inoh in depth 
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when the patient « is standing (/ i« hrtc mo^tmcnt of the fluid could he seen at its surface 
A pcond cxammition on Nov 20 sl.owcd th it .1! the fluid fuel chsippcired and the lunrr had 
e\panaed (Pig 0) The piticnt is now quite well, and is cauving on liis business * 

1)1 scKiPriON 01 III! Tivioun — A pathological c\ imination of the tumour was made bv 
fell Frederick Andrewes .incl Mr Geoflicj Kevnes It w is found to he a verv firm, rounded, en- 
capsulated mass (Fi» 7) It ineasuied iboiit 3 cm in its grc.itcst di imeter and wei»hed 560 
gun (1 lb 3’ oz ) 'Ihe cipsulc showed signs of havaiig been torn iw iv from in area of attachment 
about 2 cm in diimctcr The tumoui is i whole w is it! itively iv iscular Microscopic sections 
made from seven! dillcrent parts of the tumour, including the irt i of ittichment, showed that it 
was composed whoilv of fibrous connective tissue 3hcrc were some opicpic vcilow areas of 
necrosis and a few small patches of round celled mfiltiation, but there was no evidence of m ilm- 
nancy Differential staining did not leve i! inj sign of nervous tissue it anv pomt Ihe tumour 
IS thercfoic seen to be i fibroma of unusiiallv large size It in ly h ive started as a ‘f ilse nemoma’ 
m tl e sheath of one of the segmental nerves close to the spinal cohimn , but there is no longer 
any hislofogic il proof of tins Altern itivelv it ni ij li ivc iriscn fiom i liginient or the periosteum 
of the spinil column 


I hive taught ind wriltea hitherto that intiathoiacic tumouis arising from the 
thyroid gland can always be removed through the upper thoracic outlet Nevertheless 
CoKs 2 and 3, now to be recorded, illustrate conditions winch render this impossible In 
the first, there were dense adhesions in the neck and behind the steinum, anrj the liimour 
was placed deeply in the tliorax In the second, adhesions, seen in the a-ra\ photograph, 
were binding the tumour firmlv to the aortic arch and to other structures m the 
neighbourhood 

Ciise 2 — Di Ilcctoi M ickcn/ic isked me to sec tins p itient m consult ition, and he has kindly 
vvutten tlic following notes 

‘Hie pitient, i min cd woinm, w is sent to me bv Dr Ind, of Sittingboiiinc, m Tune, 1011 
She was then 12 vens of igc, ind bad hid i swelling in her neck foi four vcirs She had a 
rnodeiatc sized goitic, clncflv allcctnig the left side It w is smooth, ind fiec from nodules It 
seemed to extend behind the sternum It w is obviously producing pressure on the veins ind on 
the tiacbea The veins were piominent ovci tlie minubriiim There was some stridor, and 
shortness of bieatli ind cougli weie induced bj exertion She was admitted to hospital 

“A first ittcmpt to lemovc the goitie was unsuccessful 'Ihe left lobe of the thvroid was 
found to be much enlaigcd, to extend behind the sternum and to conipicss the trachea 
1 iterally The opeiation was followed bj bionclutis and congestion of the base of the light lung 
\-raj^ cxammition showed the traciiei dcllccted to tlie right it the loot of the neck ind i 
shadow^ was seen pro|cctuig fiorn bcIiiiKl the mamibimm on both sides, but more on the left 

‘A second ittempt w is mule to leniovc the giowth on Dec 1 Ihe lower limits of the 
tumoui could not bereielicd Profuse h emoirh ige followed the ende n oin ind it was considered 
too dingeious to proceed furthci Two md i h ilf houis liter the piticiit w is blue dvspmrMC, 
ind unconscious, and Mi SIix P ige, who w is then Pcsident Assisi ant buigeon, opened up the 
wound with the intention of pciloimmg li ichcotomv The triohei howevti could not be 
located ind the symptoms being most ingcnt, the growth w is seized between the fingers and 
pulled on, when part of it came aw iv IMoie of the growi:h vi is then enueleitcd altogcthei i 
mass the size of i large duck’s egg w is icmovcd As the dvspiia i w is idieved tiaehcotoniv 
vv IS not peifornied After this the piticnt remained voij ill for some weeks with high tcmpci ituic 
and I Igors but she evciituillj w is ible to Icive the bospit il on I'cb 3 1912 

‘ The laboiatorj leport on the miss was tbit it w is thvioid caicinonia I think the subse 
cjiient lustorv shows th it this was not the cise The lemovail of put of the goitre lelieved the 
patient foi i time, and I did not see her again until Aug, 1917 Her principi! dilficiiltv then 
was i tioiiblesome cough 'Ihe pilpable part of the thvioid seemed onlv slightlj laigcr than 
norm i! There were still signs of intiathoiacic pressure In Oct 1921, I siw hci once more 
She w IS now a good deil woise Cough hid been verv' troublesome both m summei md winter 
3 here was stiidoi md dvspnaa 'ihe veins were \err prominent ovei the upper part of the 
thor ix, especi lUv on the left side It seemed to me th it mother ittempt should be made to 
remove the intrithoiicie goitic, but I felt i good deal of responsibilitv m advising the patient 
to undergo i third operition She was veiv anxious to obtiin lehef 

TVlien seen bv me she w is obviousK m gievt disticss Kveu bre ith w is 1 ibourcd anc. 
breithing w IS onlv mule possible it ill bv hokliiig the head m i p irtitul ir position in relation 
to the ehest A sm ill idenoni i of the thvroid could be felt on the right of the neck, but tins 
was iineoniiected with the mtr ithoricic tumour The tissues of the neck immcchateh loove 
the sternum were m itted together bv the seauing of the previous opci itions There w is 
i close network of dilited veins ill over the upper put of the liont of the chest neck, md ootli 
arms I he face w is cv inosed 
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\n 1 I IV pliotognpl) {Fi!’ 8), t iken by Dr Diidlc\ Stoiic, slioved i “ liige tumour m 
the siiptnoi mcdnstinum, icidiing from d)o\c the dniclcs dovn to the lc^t^ of tiie seventh 
dorsal Mttdni It ONtended outvards foi ihoiit t cm on either side of Hit stermmi bark 
V mis to tlic \eilobiiI (ohimii,” imt foiu mis almost to the sternum ’ Although the tumour 
could be seen m the phologiaph to c\lend up into the nttk, none of it could he felt 'or 
detected it this Icsel Operation iflerw irds shoved that this put u is cntirdj hidden behind 



1(, . Mitfi poti'iimM™ Oiv tlio plitc tlie tuOici 1- cen rm luliii- 11 e ri ht 

oJ tli< tuinoitr 


the tnchea and osojilngiis fhe outline of the tumour v as distinct fioni , , j u„(i. 

of the 101 ta, vhich vis pushed downvauis and to the left Jhe tnchea " p 
nirds md to the light ind vis nauoved antero-postcnoily as veil as ition oAhe 

IS to sn It VIS compressed obhquelj The tumour descended belov biluic lUon of t 

tnchea It v is therefore, seiv deepiv placed and the upper thoracic outlet vas closed be 


* At operation it vas found to estind fir bad in the poraieitebial space on the left side, ns_vc!i as 

acro'5'> the \ertebr» to the ri_ht 
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tissues IS 1)3 T licl These conditions quite piecluded possibilit3 ot lifting it out in the 

ordinu3 1113 . 1 i ^ i 1 

Opervjion Xo\ 24 —As ahead3^seen, the tumour flattened and displaced the tiachea, and 
extended beyond its division There uas also tlie possibility that even the slight luitation of 
the tiachea produced 113 the introduction of a catheter might prove fatal It uas, tlierefoie not 
adMsable to gue an iiitiatracheal ansesthetie, but to use an open 
method, the head being held throughout the operation m the position 
iihicli the patient had proved for herself to be the onl3' possible one 
The aiiEesthetic nas administered by Air C Langton Heiier Air 
Geoffrey Ke3nes assisted me it the operation 

The sternum A\as dnitled Ionoitudinan3^ ns in the first case, but m 
this instance it nas necessar3f to cut out along the thud intercostal 
space on both sides in order to obtain suflicient access The stei num 
ins thus divided completely across (/'ig 9 ), and each side of the 
interior thoracic nail ivas lifted up — opening double doors, as it Mere 
Even Mhen this had been done, it Mas only aftei the Mhole hand had 
been introduced into the chest from the loMcr end of the diMSion in 
the steinum that the Iomci and hinder part of the tumoui could be 
reached and lifted foniaids The upper part Mas buried in dense 
adhesions due to previous operations, these adhesions extending to m ell 
beloii the level of the upper border of the sternum The tumoui 
lias separated and removed intact Tiie patient felt immediate relief 
md her convalescence Mas uninterrupted She is noM' quite mcII 

The tumour Mas an elongated colloid adenoma of the th3'roid, 

Midi rounded ends and an impression on one surface coiiesponding to 
the position of the arch of the aorta It nas 14 cm long, G cm thick, 
and MCighed 307 grm (11 07 ) ' 

Caic 3 — The last ease. Air AI , a patient of Di riapnell, Becken 
Inni, Mas a gardener, a leiv frail man, age GO, refen ed to me bx Air F n—case 

Rose at St Bartholomciv^^s Hospital This pat ent had apparently had 
an mtrathoracic c3stic adenoma of the thiro d for a long time 'Vs m 
flic former case, ittempts had been made to lemove it ten xeirs befoie, 

hilt had filled It m is then diaintd and fluid material Mas discliaiged tliiough a sinus foi nine 
and i half 3'ears Six months ago the discharge had ceased FoIlOMing on this, d3spnoea had 
commenced, and had become progiessii el3 more distressing Admission to hospital hid become a 
matter of urgencx on iccount of the patients iapidl3 incieasmg s3niptonis The 01113' possibility 
of relief m is b3 the remoxal of the tumoui 

In the former cise the tumour hid been entirel3 within the thoiax, and there m is no possi- 
hilitx of removing it through the neck Gencialb', when the tumour is onl3' an extension of an 
cnhrgcmcnt of the thxioid in the neck, it pushes its xx ix down into the mednstmal tissues, xxhich 
lorin iiouiid it an idxcntitious capsule From this it 0113 be shelled out xxith the greatest ease 
Sometimes, howexer, 1 thoracic extension of this kind is not free below, and so cannot safely be 
lifted out from iboxe, cither xxitli the lingers or with iiiecli imcal assistance 

In the present cisc tiie piolongcd suppuration had gixen use to chrome inflanini ition lound 
the tumoui and to liriii idhcsioiis llicse were p ivticularlx' xxell maikcd betxxeen the loxxer pole 

of the tumour uid the uch of the loiti — the tumour xei3 considei ibl3' oxerl3ino- the aoiti iiid 

wire seen in the i rax photogiaph At opei ition \pril, 1021, the sternum was split, in this 
CISC iiiulcr locil inasthcsii m the usii il xx ix ind access to the tumoui was oood It was 
howexer, so lirnilx lixed hx the idhcsions it its lowci pole that it could 01113 be lenioxed by dixid- 
uig Ihcin pirth bN dissection p utlx In gciitlx scpiratmg The puls itioiis of the loit i could 
be felt (hrcctlx under the liiigei ill the tunc, and presum iblx there were other structuies inxolxcd, 
tqualh import int but less c isdx rccogni/cd 



•Sinei tU-’ niticle wt. wiittcn tin- pitient be<.m to im\e pun and diiljcultx in smllowm" 

V ru oxmiiination -liowcd a -plierictl opncitx 12 cm in dninctfi in tlie clie-t with it- centre bohintl the 
in iiilalion ol th. thml co-tal ciitilacc- with the -termini At fii-t 1 ihoiipht this was fluid distendinc the 
< ul 1 ^ fniiii which the tiiiiioiii had been reinosed Fxplorttion -bowed it to he neoplastic the micro 
eojmd -e, tain ha\ me the iqipenruicc of -pindle tell -nrcoim Sections were then tnt from the tumoui 
1 . iiun.sl on \o\ 24 1021 lln- n)-o wn- proved to In -arcoma Tin- is the onh tumour remoted In mt 
which ha- not I < cn exammecl miero-eopiealK at the time of remoxnt the rca-on b-mc tlinl it was encansuled 
ami an ixcclhiit -iieeniun of a eompleteh iiuruhor-itit Uimowr and it wa- dc-irtd to pre-er\e it as svitb 
Ihi hnj.lh of lii-ion — at Ic tst fouitcin xtnr- — bad -eemed to cxthidc mnliennncx Tiie dianoio-is m 1011 
wa- tnnmoma rii, portions removed m I<»21 aiwl 1022 xn wndonbtedU -arcoma the -cctroii- arc imil 
inh for < \aiinimtuni 


It 1 - po- ihU that the inn tumour wa- ot tltiiMureol tCfifil adenoma 
■ -ireonia could lane cxi-ted >or tint hn^th ol turn In tin- tormection the 
XhnoChm. m the -tmuif i./s„r,,ri/ Xnen t 1«I2I i- < xtn in K mte tc ,tau 


It I- ditlieuh to hohexetlmt 
articV In I P X\ il-on of tlit 
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Examinition of the tumour after its rcmovnl showed that it consisted of a thick fibrous wall, 
in which no thjroid tissue could be found It cont lined broken down debris Cultures made 
fiom this showed no groivth 

Dr Tnpnell writes me, T in 2j, 1922 tint tins piticnt is well is regards his thorix, and the 
bieathing is quite comfoit ible lie has hid i sc\cic itt ick of nephritis since, ind has osteo 
aithiitis in one hip 

Any giowth iiifiltriting within the tliorav ilmost ccitainlj cannot be removed, but 
It is not alwavs possible to distinguish these growtlis from innocent tumours betore 
operation Even m dealing with innocent tumours the anitomical lelations mav be such 
as to make tboi ougb exploration a matter of some d mger A'-ray examination w ill show 
whether the maigm is clearly defined if it is and if ineurvsm can be excluded with 
reasonable assurance, there is the possibihtv th it the tumour maj be a fibroma, lipoma, 
dermoid evst, goitie or Indrtid evst 



It maj’' be objected that there will be more danger to the patient in itlcmpting to 
renrove these, v^hen large and deeply situated, than in leaving them alone There are 
two mam arguments against this view (1) The djspncea, which m almost everj re- 
corded case has ultimately caused death , and (2) The possible oceurrence of a malignant 
change in an innocent tumour The first of these arguments is well illustrited by a 
case reported by Dr Leopold* His patient, a man, age 37, suflered from a persistent 
cough of increasing severity It was accompanied by shortness of breath and later, by 
pronounced dyspneea The pin sical signs and t ray examination nine months after the 
onset of the sjmptonis showed that there was a tumour filling about four-fifths of the 
chest There was no pain, difficultv m swallowing, alteration in voice, or loss of weight, 
but the slightest exertion produced distressing attacks of embarrassed breathing Death, 
after about fifteen months’ illness, was preceded bj numbness of the arms mental 
torpor, and, frnillv'', a struggle for air The necropsv showed that the thoracic cavity 
was almost filled by a lobiilated mass which compressed the lungs against the^vertebral 
column This was found to consist of pale yellowish fatty tissue It weighed 17 lb 0 or , 
and measured 31 bv 30 by 15 cm 
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several cases of the other tumouis incnt oncd 
only four more eases of mediastmal hpon a could he found by I ^ ^ 

turc^ Three of these ended fatallj through mcicasing djspnosa f 

size of a tano-erme oiaime, presented .lbo^e the steinum, aird nas removed by Beatson ol 
Gla.2« The sc^en libroLta roeordcl b; H„rc» m the Foll,eTg,ll,ah P.i/e l-Aaej all 

'"'''in'tSibon to the second possibility mciitioiicd miiicl} imlignant change, »r Moilcy 
Fletcher’s case is interesting The specimen {Figs 10 11) is non m St 33 iitliolomcn s 
Hospital Museum, and is described in the catalogue as “A large hi-lobed tumour of the 
posterior mediastinum, extending from the bod> of the exth to that of the eleventh dorsal 



nr U — Viipuivnin llie TCitinl limit i- the -ime in the tnmour-. in Cases 1 mci 2 


vertebia Lying behind the tumoui on the left side aie portions of the 7th, Sth and' 9th 
ribs, nlnch aie iinaded by a hainiorrhagic gronth of totally different appeainnce The 
bi-lobed tumour consists mainly of mjxomatous and fibious tissue nitli some nerve fibres 
and scattered groups of large round cells resembling sv mpatlietic nerve cells The 
htemorrhagic put of the gronth invading the ribs, and also tl at found m the bodies of 
the vertebral, is a small spindle-celled sarcoma ’ (Specimen 2561 b) The Committee on 
,Morbid Gionths (Hebb and Shattock) classed the primarv gronth as a fibromvxoma 
since they did not regard tiie presence of nerve tissues as aia intcgiil feature ol the nen 
formation They believed the nerve-cells to belong to svmpathetic ganglia winch bad 
become involved It is reasonable to suppose that m this case the^hbromvxoma bad 
been in existence for a long time Sarcomatous change occurred m it, at first m a smafi 
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area \\ell marked off from the remamdei of the tumour but invading surrounding struc- 
tures latei and ultimateK killing the patient It is ^\orth noting the points of origin of 
this tumour and of the very similar gro^\th recorded heie m Cme 1 In the present case 
the tumour apparently arose m, or m close proximits to, the svmpathetic cord In Case I 
the only point of attachment seemed to he on the side of the body of one of the dorsal 
s'ertebr.c, in close proximity to the s%mpathetic cord 

In another patient, a tumour basing pathological characters exactly similar to those 
of the gronth in Case 1 blocked the outlet of the pchis It uas 9 cm m diameter, and 
prevented the delnery of a child, as Inch Dr Donaldson extracted by Caisarean section 
I afteivaards remoaed the tumoui a letropcritoneal fibioma and its point of attachment 
avas seen to be at the first sacral foramen on the right side These three tumours of 
identical stiucture had, therefore, an dogous sites of origin along the a'ertebral column 

Sometimes it is aery dillicult to dngnose an aneurasm from otlier mediastinal 
tumours An example of this is ilhistiated in Fig 12 The patient sullered from 
symptoms almost identical aaith those of Case 1 and of Dr Leopolds case ol massiac 
lipoma Dyspnoea on exertion avas the onla conipl imt There avas no pam at ill and 
no discomfort is long as the patient took things quietla For mana months there was 
no expansile pu’sation to be seen on the t-raa seiecn The Wassermann reiction, how- 
ever, avas positive, and theie avas an indefinite tracheal tug This induced those of us 
who were issociated with the case to watch it eaiefullv foi a period expending oaei ten 
months Then the dyspnoea increased On scieen cxammition the tumour appeared 
largei, and expansile pulsation was now obvious 

Fear of the unknown within the thoiax his hitherto made us pause m dealing with 
tumours in this part of the boda, even when the condition of the patient avas distressing 
and dangerous A gieater famihantv is tending to remove oui fear but the last case 
recorded in this article emphasi7es the nccessita for an accurate di ignosis before a decision 
to explore finallj prevails 
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‘ Lettsomian Lectures il/«/ Soc of London 1021 
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Of the 49 cases, 45 weic females and 4 a\ere males The left hip disloeated 
28 times, the light 9, and both 12 times — figures iihich shmi an unusually large number 
of left-sided cases For the purposes of this paper I have endeavoured to re-examine 
ab these cases vithm the last fcv months the patients liave been invited to attend the 
hospital and, if poverty has been pleaded, the nilvay fare has been offered as an 
inducement 

Eighteen cases, involving 2i joints, have failed to give me the opportunity of 
re-examination I do not regard all these cases as failures Some, no doubt, are , but 
others I observed for many years befoie the nar, and shoved radiograms of some of them 
at the British Medical Association meeting at xVberdeen in 1914, as cures Of others again, 
I have had satisfactorj^ reports fiom their medical attendants But vithout recent 
^-ray confirmation they cannot be brought into any scientific classification, and I hase 
therefore excluded from my list all eases that haxc not been recently examined 

“^s an example showing hov an 
error might othervise creep in, Fig 13 
represents a left unilateral dislocation 
in a female, age 2J, ten jears after 
1 eduction it shovs that four-fifths 
of the head only is co\eied by the 
acetabulum, A^hereas Fig 14, taken 
three years after reduction, shovs the 
head completely surmounted by the 
acetabulum 

There lemain lor classification 31 
cases, invohing 38 joints Classifica- 
tion so f 11 has been simple , but 
fuither detailed classification of ana- 
tomical and functional results, as other 
observers have found, is difficult The 
usual anatomical classification is divi- 
ded into (1) Anatomical euies , (2) 
Exccntric leductions , (3) Anterior transpositions , (4) Relapses Such may have seived 
a useful purpose in the past, but is quite inidequate vitli our present knov ledge It 
came into being vhen surgical thought centred upon the dislocation as being the essen- 
tial deformity, and the retention of the replaced head by the acetabulum as the highest 
ideal in the treatment Such a classification is x'ery one-sided and, though selling to 
describe the reaction of the acetabulai elements to the stimulus of a leplaced head, 
entirely ignores the reaction in the head and neck of the femui to the forces employed 
m reduction, and the stresses and stiains of acetabulai cohabitation 
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Concentric reduction normal head ; 
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and neck i 

10 

20 0 
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Concentric reduction ^Mth changes jn the 
liead and neck 

13 

34 0 

5 1 
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Excentnc nearthrosis 

5 

13 0 
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Anterior transpositions 


10 5 

4 8 

5 

Posterior dislocations 

1 1 
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1 
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Unieduced di«locations 
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4 1 
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In e\aminm<T the ladiogiams of late lesults, I Iwve been struck b^ the inficqucncj 
of anatomical cuies as evidenced bv them By a stiict definition an anatomical cine is 
one vluch an a-ray examination sbo^^s is indistinguishable from a normal hip To refer 
to tvo points only a iioimal acetabulum shous a double contoured loof , after i eduction 
of a congenital dislocation, this double contom is of the rarest occurrence I do not think 
I have seen it more than a fen times If ne allow this variation, and such a change as the 
persistence of some mamnulatioii of the roof to be nithiii the noinial then the per- 
centage of anatomic il ernes niateriallv incieises Though ne mav reason ibK include 
these "and some othei minor changes as being nithm the noinial limits of anatomical 
variation, the grosser changes in the head and neck of the femur that occur in a large 
proportion of so-called anatomical cmes nould seem to demand i class of their own 
For this reason, I consider the above classification, nhich is emploNed for m> cases, 
to be more satisfaetorj" 

Group 1 —Of 38 3 omts recently examined, 10 only showed concentric i eductions 
with normal heads and necks, whilst 13 showed concentric reduction with changes in the 
heads and necks, making 60 pei cent of concentric reductions , but onh 26 per cent of 
anatomical cures 
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Fig 15 represents a case of concentric reduction with normal head and neck It 
from 1 left unilateral ease of a girl, reduced at the age of 4, a-rajed nine rears Ster 
reduction Function of the 3 oint is complete 

Fig 16 shows the opposite side for comparison 

Fig 17 IS a case of a girl with bilateral dislocation, reduced at the age of 4 years 
8 months, and re-exannned eight years after The horizontal direction ot the enmln ^i 
caitilage will be noted, and the entrance of the inner and lowei an^le of the neelfimo ti ' 
acetabulum It would appear that this lioi.zontal direction of Ae 

has protected the head from displacement, and that the proiectinrr mede^of the neck 
acted as a buttress prerenting slipping of the head » e neck has 

Fig IS shows I left umlateral dislocation m a female, reduced when 41 rears o1,1 
and a-rared nine reirs later, which shows a concentric reduction witl, i ^ 

neck with a crescentic epiphjseal line eauction, with normal head and 
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Fio 19 IS from a ease of left unilateral dislocation in a female, age 7^, and slioMs 
the result twelve years later The acetabulum is shallower than normal, but the 
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head and neck are veil formed and the reduction is concentric Tlie functional 
result IS excellent 

Fig 20 represents the result five years after reduction of a left unilateral dislocation 
in a patient, age 3i years This case had been reduced and kept in plaster-of-Paris 



Fig 20 


elsenhere , but letention failed Fibrosis of the adductors 
before re-reduetion could be obtained 


necessitated tlieir tenotomj 
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GkoijP 2 — Turning to the concentric reductions with ch-inges m the head and neck, 
a gieat vaiiety of pathological lesions is found The commonest is a diminution of the 
angle of inclination, and this 
IS present m nearly all cases 
Further changes are buffer- 
shaped heads, and flattening 
and spreading of the capital 
epiphysis over the neck , 
absorption of the neck , 
and, less fieqrientlj, an 
increase m the angle of 
declination 

Fig 21 IS fiom a bi- 
lateral case m a female, 
reduced at the age of 7 
years 2 months Radiogram 
taken six years later The 
left side shows a concentric 
reduction nith coxa vara, 
the right an excentric ne- 



1 in 21 



tre Changes m the head and neck almost 

invanablj accompany the changes in the acetabulum, and for the most part consist of a 
partial absorption of the head and neck The changes are similar to those occurring in a 
drs arthritis, but there is no evidence to suggest that they are of tuberculous origin 

Thus, Fig 28 represents a case of a female, age 51, left unilateral, x rayed thirteen 
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Years after reduction, uhicli shons an eccentric nearthrosis uith n ell-shaped head directed 
at an an«le of 130° to the shaft of the femur, nith almost complete absorption of the neck 
The uppei end of the femur is bent lateialll" m the trochanteiic legion 
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Compare with this F'lg 24, a bilateral case of a female, age b\, a-rayed nine years 
after reduction The right hip, here represented, rvas reduced easily , the left gas e much 
trouble The right shows a coxa vara of se\ eie degree and much shortening of the neck , 
but the head is uell 
formed (“*’ Place this m 
Group 2, I e concentric 
reductions u ith changes 
ot head and neck ) 

Fig 25 IS a left uni- 
lateral dislocation m a 
female, age 5, x-rayed ten 
years after reduction It 
shous an eccentric reduc- 
tion uith shoitening of 
neck, 5Mthout alteration 
of the angle of inclination, 
and nith a nell-foimed 
rotund head The neck 
IS constricted about its 
centre 

Fig 26 IS from a left 
unilateral dislocition m a 
girl, age 4*, x-ra5ed eight 
Ncirs later Theic uas 
marked com xaliia when 
leduced One 5cir and 
a half later tlu hips ncre sjmmetncal There was then mteiTiipted obserxation No’w 
the radiogram shous an excentric nearthrosis -Hith high \algus and the capital enmhvsis 
displaced outwards i i a 
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Gkoup 4 — AVitli reference to interioi transpositions, I have noted few changes in tlie 
head and neck, rvhich probably accounts for the c\traordinarily good functional results 

Group 5 — Posterior redislocations conform in behaviour to the untreated cases, 
except that changes in the length and direction of the neck are common 

Fig 27 IS an example bilateral disloca- 
tion, boy, reduced at Cl years Radiogram 
taken thirteen years latei The right femoral 
head is bufler-shaped, the neck much short- 
ened and at an angle of 100° Clinically, ex- 
tension IS short by 15°, but flexion is complete 

Group C — Complete loss of the head and 
neck IS rare I have one case only to record, 
a right unilateral, and a radiogram is given 
in Fig 28 The patient ivas a boy age 2t, 
iMtli multiple deformities The illustration 
r\as taken sixteen years ifter reduction 
Unfortunattly I have no radiogram of the 
original condition NotiMthstandmg the loss 
of the head and neck, the lateral apposition 
of the side of the femur to the pelvic rvall 
affords a stable joint He plaj^s football, as 
lie says, better than most, and is very much 
pleased r\ ith the result Except that there is 
no scar I should have guessed that he had 
wandered to another’s care and had his head 
and neck excised Fig 29, ivhich represents 
his opposite hip, shows considerable contraction of the centre of the neck, with an 
expanded head 
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Fig 30 IS from a girl, age 10’ years, in whom I fractured the neck, treating her bj 
extension with a long Liston The radiogram gives the appearance eleven years after- 
wards — a posterior dislocation, without obvious change in the angle of inclination She 
IS certainlv no worse than she would have been if nothing had been done 
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Of the functional results it is much more difficult to speak, because the personal 
element largely enters into the question 

No orthopiedic surgeon can be successful unless he is an optimist , and it is very 
difficult to dissociate optimism from after-results Further, it is essential that any classi- 
fication that is to be intelligible to the ordinarily retentive memory should be short 
Hence, for statistical purposes ve are com- 
pelled to adopt such a classification as good, 
fair, or bad 

In geneial terms — 

1 Concentric reductions -nithout anj 
changes m head and neck arc good In 
fact, I think they are very good 

2 Concentric reductions with changes 
in head and neck vaiy , some are good, 
others fair I have to record one bad 
result m this class — an ankylosis m ev- 
ternal rotation and abduction with coxa 
vara of 90° 

3 Excentric reductions depend upon 
the degree of absorption Three cases 
show good functional results and tivo fair 
It is still too early to saj'^ ■whether pro- 
gressive arthritic changes will not vitiate 
these early satisfactory results I am not 
optimistic on this point 

4 Anterior transpositions give good 
functional lesults as a rule 

5 Posterior redislocations aie indistinguishable from untreated cases 

I wish to record one case nliicli showed every prospect of a concentric reduction ivith 
normal head and neck, which was attacked with anterior poliomyelitis of the same limb 
and an excentiic nearthrosis resulted 

My method of reduction was founded upon Lorenz’s technique gradually forces w^ere 
diminished and muscles spared, so that my later cases were reduced b> a much more gentle 
and less disiuptiie process than the earlier ones Except in very few cases wdiere I have 
used internal lotation after Lange’s method of retention, I have employed a short spica 
reaching from the waist to above the knee Early locomotion on a high patten has been 
adopted In bilateral cases the period of retention in plaster has been shortened as much 
as possible— from three to six months In unilateral cases I have kept up retention for 
much longer than is usually accepted— eighteen months to two years With few excep- 
tions letention has been maintained in 90° flexion, 70° abduction, and an indifferent 
rotation Weindorff’s axillary abduction has promoted successful retention m difficult 
cises where the acetabular roof has been markedly deficient 

After remoral of the plaster, abduction m walking has been secured by annUma n 
l^-in patten to the sound side ^ “ 

I have attached great importance to a plaster bed made according to the formula 
90, 70, 0, up to the end of the third rear after successful retention In unilateral cases 
one hip only has been enclosed m the plaster Exceptional cases have been treated with 
modifications according to the structure and stabihtr of the joint , but, in General the 
abo\c mar be taken as routine ’ ” ’ 

I hire fractured some necks, but no femoral shafts I hare had no nervous or 
artcriorcnous complications There has been one tragedr— the death of a patient 
age 81, after reduction, from double pneumonia, without a* post-mortem examination ’ 
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LATE RESULTS OF TREATMENT 
OF CONGENITAL DISLOCATIONS OF THE HIP 

B-i H A T FAIUBANK, DSO, OBE 

In opening the discussion on “The Lite Results of the Ticntmcnt of Congenital Disloca^ 
tion of the Hip” at the meeting of the Biitish Orthopoidic Association at Liverpool in 
Decembei last, I leportcd the results of in> personal experience vith cases ticated before 
the i\ar The subject seems to be of siidicient importance to arrant the publication 
of a moie detailed paper than it vas possible to present before the abo\e meeting If 
any excuse weie needed it might be found in the fact that even at the piesent time there 
are surgeons -who have still to be convinced that the alfection is curable, vhile the 
numbers of cases left untreated till an age Ins been reached when completely successful 
treatment is impossible are far too large I do not propose to discuss the reports published 
in medical literature, as I think the space at my disposal will be fully occupied in dealing 
with the results of my peisonal experience, small though it is =*■ 

The Committee of the Association decided that the discussion should be limited to 
results noted aftei a lapse of at least five vears fiom the date of operation In presenting 
thise rport I piopose to lefei to some of the complications met vith duimg treatment, and 
to consider the influence, if anv, exerted by these complications upon the results The 
cases investigated include all those treated by me, at Ormond Street and clseuhere, before 
the war, that is, during the years 1903 to 1914 incliisne The number of cases amounts 
to 146, with a total of ITS hips Every effort has been made to be honest in this investiga- 
tion with the same object in view all disasters met uith in tins series are recorded 

Method of Treatment — ^The method of treatment adopted has been the Lorenz 
manipulative reduction as a rule, though m some difficult cases every conceivable man- 
cEuvre has been tried Only m the eaily cases uas the Lorenz method followed stiictly , 
before long the amount of violence used uas reduced considerably , unnecessary damage 
to the skin over the adductois -was particularly avoided Muscles were ruptured only 
when stretching was insuflicient The skin uas sterilized as foi an open operation In 
every ease the manipulations after the reduction had been accomplislied, suggested by 
Lorenz, iMth a view to getting the head well home in the acetabulum, were carried out 
these I believe to be a verj^ important pait of the operation A small sandbag, except in 
the earlier cases, was used as a fulcrum behind the head of the femur in place of the Lorenz 
wedge The hamstrings were usually left alone till latei , they were graduilly sti etched 
while the leg was in plaster The Lorenz position was chosen for fixation in plaster, the 
leg being retained m this light angle position for never less than six months Cases with 
paiticulailv poor stability were fixed in the ‘axillary position for a few months and then 
brought to a right angle A change of position duimg treatment in plastei — for instance, 
internal rotation — was only adopted when the head of the femur showed a tendency to ride 
forwards Patients were encouraged to walk after the first month in plaster, w'hile active 
and passive extension of the knee was also encouraged The knee W'as not included in the 
plaster as a routine In the younger children the plaster wais removed at the end of six 
months and nothing further done In the older children — particularly in bilateral cases — 
the plaster cast would be rc-apphed once or more often with diminished abduction , while 
later, massage, exercises, and passive stretching by hand and weight in the direction of 
hjipei extension, would be carried out tor some months 


* It ins ongimllj intended tliat this report should include all the cases treated it the Hospital 
for Sick Children, Great Ormond Street up to 191G In spite of the courtesy and generous assist 
ance of mj colleagues, I ha\e been able to do so little in the vaj of miestigating the present 
condition of their cases that I am not j et in a position to offer any report on them 
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Thirteen cases weie tieated by open operation during the peuod under considciation 
The results of these operations aie not included in the tables of results given belo%\, though 
most of the cases are recorded in those tables as failures after manipulative reduction or 
attempted reduction The open operations mil be dealt with sepaiatelj 

Anatomical Results —As a result of consultation mth some of the other members 
of the Association, the cases have been disided into three age groups, namely (1) Under 
three jears , (3) Three to si\ years , (3) Siv years and o\er Onlj 7 cases were above 
nine years of age The oldest was fifteen No case has been omitted 

Tabic I shows the total number of hips dealt with and the results recoided m all those 
cases in which treatment w'as completed This list gives some details not included in 
the next table, and assists m explaining how the latter was compiled 


Table J —Results in Total Number of Hips TKCATrn bv MAXiPULAruL Reduction, 
Or Attempted Reduction up to the Year 1914 

Uii'.tabh (Oiien OpDafmi) Hijw in iiliieh stibiliti -iftci itductioii mis so poor md pio„nosis so bid, 
opei'vtion wt-s deewed Sv^ppHratiOn in the hxn\iloiiit ot the ndduttors 

Joht ‘fiffht of Ihobe kiionn to Inie died from inteumrent diseisu befoie finil removal of plsstei cast, ind 
thobe who ceased to attend before the Ueatment was complete and in which the result is unknown 


Age 1 

Faded to 

J edute 

tjnstable \ 
fOpen 
Opel anon) 1 

Sepsis ' 

Lost 
Sight of 

rennn I 
Fractured 

Guies 1 

Antcrioi 

Reposition 

Uel vpses 1 

Totals 

Unilateral — 
Under 3 

— 



^ 1 

- 

2C 

3 

2 

36 

3 4, and 6 

1 

1 

1 

5 

1 

2b 

b 

3 

44 

C and over 

4 1* 

I 1 * 


3 

2 

q 

8 

— 

28 

Bilateral — 
Under 3 

— 

— 

- 

— 

— 

8 



m 

3 4, and 6 

4* 

— 

1 - 

' 

2 

14 

7 

5 + 2* 

1 35 

8 and ot er 


1^ 

1 _ 

1 

— 

4 

4 

1 4 

! 

Totals 

, 10 _ 

3 

2 

I 

5 

87 

33 

j 19 

173 


® Open operauon Two othei caset, were tieated b\ open opexation after Loienz* h) othei surgeons 


Tabu II — Late Results or Manipulati\e Reduction 


Ihe jnps in columns o{ rides and AnUitoi Ac/iokOoik. nere traced for at least fiiejears after rednotmn 
Tlie Endidfv inolitde cver> lup treated in Mlncli tlie renilt avas 1 nown to be a failure The h nies aie deria^ 
from column'5 Faded to Hedut-e (Jn^tahle (Open Operation;, iepMs, Femur Fiactnmly and jRclapses m Talk J 


A,e Glass 1 

Cme 

Olajai. 2 
Oure 

Alltel lor 
Reposition 1 

Anterior 
Peposition 2 

1 uUues 
from aU Causes 

totals 

Unilateral — ■ 

Under 3 j 10 4 3 

1 3 

20 

3 4 and S ' 8 1 2 

1 1 3 

1 22 

b and o\ei 1 5 ^ 2 

5 

8 

21 

lOTAiA 19 10 ' 7 1 9 j 18 

' b3 

Bilateral — 

L nder d 0 j 1 

‘ 5 1 3 15 

3 4 and 5 5 j — 

1 1 

13 22 

0 and over - — 

4 

1 2 

6 12 

T OT uu 1 1 


^ h h 

21 49 


49 
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In Table II are included only those cnscs-^comprising 112 hips in all — in ■\\hich the 
result IS known after a lapse of at least five years from the date of reduction All 
the knoivn failures shoivn in Table I, from whatever cause arising, are included m this 
table eg, failure to reduce, frictiire of the femur, relapse, etc 

The vast majority of those reported as cures or ‘ interior repositions’ have been 
followed up for a much longer period than fne years, as may be seen by a glance 
at Table III AH cases classed as ‘cures’ have been proved by a, rays, wath the 


Table III — Length or’liME iuom RmrcrioN to Dati oi Fivu Examination and Rlpout 


Yeais after reduction 

i 

' 7 

1 

8 

0 

10 

11 1 

12 

13 

14 

15 

17 

Number of hips 

i 

0 j 8 

12 

' 4 

7 


15 

2 

n 

2 

1 


Moie than hM! weic ‘'Cen o\cr 10 >eTrs •\ftei tcductiou more thin three (iinrters o\er S Aeiis 


exception of one This case was known to be a cure at first and was examined by me 
more than twelve jeais after reduction, and I am quite sure that the hip was perfect 
in eveij waj, anatomically and functionally, the legs were equal in length no com 
plaint of any kind could be elicited , repeated attempts at obtaining a skiagram base 
so far failed Among the ‘anterior repositions’ arc included 6 which were known to be 



riG 31 — Case 1 Congenital dislocation of left hip in *i ffirl age 1 year 10 months The radiogram 
taken 10 jears after reduction shOAving a 1 Cure function perfect 


‘anterior repositions’ and not cures before the five-y^ear limit was reached, but of 
these radiograms could not be obtained at a later date although their picsent functional 
result can be reported The results other than failures have been classified as ‘anatomical 
cures’ and ‘anterior repositions’, each class being again subdivided The radiograms 
will indicate better than words the type of case m each class I suggest that this classi- 
fication might be worthy of general adoption, as I submit that it is sufficiently^ elaborate 
without being too complicated In the Class I Cures are included those cases where 
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think, be taken as on the loi\ side since ill tlie known failures and disasters are included 
whereas only those partial or complclt successes w Inch have been examined after a lapse 



riQ Zj — C ase 4 Con^eniril <li loc'itioii 
of left hip in 'i cirl 1 ycir 10 montiis 
The ndiOo'T'ini is t'llen noirli 1> Tfirs after 
reduction sUowin^, ci(ts^ 2 Cure Head of 
femur IS mushroomed Radiographic dmmjo 
suqse live of pseudo co\ale.n vseu seen duniu 
treatment V radio,.ram taken before opera 
tion shouod total ab'^cnco of o^®ific <. outre for 
dislocated lit ad of femur tins centre being 
present on the nor nnl «ide 1 unction perfect 



nr JC — 12 Ro^, age ^Ga^? 

congenital di'^location of left hip, with some 
cow \ara Radio-.ram taken 10( rears after 
reduction showing Cla^^ 2 Cure Marked co\a 
\ ar i I unction perfect 


of five years arc included It will be noticed how, m the unilateral cises, the percentage 
of cuies falls rapidlj as we pass from the joungei to the older children, while the per- 





Fig 37 — Case o Girl wath dislocation of 
the left hip age 101 ^ ears at time of operation 
The lap 11 a ears after rtductioa sUowin,^ 
2 Ciice changes an? seen in head 

and neck, of femur a re^^ult of ab®orptue 
artlmtia Function is ^ood but not perfect 



FIG S8— CTns G Girl age 61 at operation 
Congenital dislocation of right hip 13 years after 
icduction Result anterior reposition Class 1 
Head of femur fazrir lounded Function fair 


centRge of ‘anterior repositions’ increases In the bilateral cases the figuies are somewhat 
surprising, though again sho\Mng the advantage of earh operation I think the reason 
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for the cases of siv fears and over sliovmg a better percentage result than those in the 
?uddle age group hes m the feet that the former rrere subjected to a more careful selection, 



1 IG S'! — C(i e 7 Girl, isje 1 Tcir 11 month*! nitli bilateral conj-oiutil cli'location Riiliogram taken 
10 jears after reduction of both hip- Result antcnoi reposition , Clasi 1, on both sides Xlie right 
hip IS more displaced than the loft, but opposite the upper lip of the acetabulum runetioii fair 


while m the latter reduction was attempted in almost every case seen At anj rate, 
these tables serve to prove yet again the enormous advantage a voung child has orer one 



Hr 4(1 — Cflvlo left lap lU vcirs rcUnc 
tion ’5ho\\in« tntt nor repo ttion 1 This hip 

v\ not m lUii b\ open oirnDon I unction fair 
Coinpirt- nith Ftfj jU — n- it hij> of sime ca c 



of the feraur vnth flattening and conden‘^ation 
of bone in the remon of the upper occtabuhr 
m\ruin the result of ab«orptuc 'irthntL<= 
Function 


w liose treatment h is been unw iseh dela\ ed It is generalh agreed that bilateral eases are 
more difhcult and troublesome m ciers wax than the unilateral, and no one expects as 
good results m the former as in the 1 ittcr 
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Table IV — PcncLMAGr Results at Vaiuous Ages Compiled inov Table II 
(Five Yeabs and Upwabds Arn n Reduction ) 


Unilateral 

1 Bilateral 

A^g i 

Cures 

Anterior Rcjmsitions 

* 

Cure's 

! 

Auttnor Ilepositious 


per rent 

per cent 

1 

per cent 

1 ptr cent 

Under 3 j oars ^ 

lO 

15 

|| Under 3 \ car-, | 

4Cfi 

j 33 3 

3, i and 5 

40 0 

27 2 

'( 3, 4 and 5 

' 22 7 

18 

6 and over j 

1 

28 5 

333 1 

C and o\cr 

33 3 

I 25 

All ages 1 

4G 

25 3 1 

All ages ^ 

32 0 

24 4 


Function — Yet another table {Table V) is presented, showing the functional results 
arranged under the headings ‘good’, ‘fair , and ‘bad’ The vast majoritv of ‘good’ are 
absolutely perfect that is to say, the «alk is cvcellent, and no coniphint wliatever is 
made , included are a few vho hmp if very tired or vho tire a trifle sooner than they should, 
although at other times no fault can be found with the function of the joint No attempt 
IS made to define exactly vhat is meant by ‘fair’ and ‘bad’, since the personal element 
cannot be excluded from any sucii rough classification It will be seen that these small 
figures suggest that the functional result m most cases agrees uith the anatomical result 


Table F— Funciionai Rrsuns or Casi s Included in Table II 
(Five Yeaus and Upwauds aetep Reduction ) 


A(r 

Cla*^ 1 Cure 

1 Chss 2 Cure Antenor Ecpo-sition I 

Anteno Eepositu 

>n 11 




1 

r li , iotii 1 j J 

lotil j G 1 ) 


Unilateral — 

Under 3 years 

10 10 
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— 

4 3 


3 1 1 

1 

1 

1 0 

|- 


— 

3, 4, and 5 

8 1 7 


1 

1 1 

~ 


3 1 I 

2 


3 

JZ. 



0 and over 

I 1 1 

— 

— 

6 4 

1 1-! 


■ 

— 

S 

3 

1 

1 

Bilateral — 

Under 3 vears 

G 

5 



1 

, ‘ - 

— 1 

* 

o 

o 


- 1 1 

— 

3 4, and 5 

s 

5 

— 


1 0 — 



0 

1 

1 

3 

— ' 1 

2 

0 and over 

2 

2 

— 

— 

1 2 1 

— 

1 

1 ' 1 

— 

~ 

2 

— 1 ~ 

2 


G = ^ood r = fair B “ bad 


The Class 2 Cures are not associated vitli such good lunction as the Class 1 
while the ‘ anteiior repositions give even worse results It is only occasionally, m mj'' 
experience, that the anatomical and functional results markedly disagree 

It is about the later histones of the imperfect anatomical cures such as I have put in 
Class 2, and of the ‘anterior repositions’ that rve particularlj vant information Are ve 
justified m thinking that we have done permanent good to the patient when the result 
can only be placed in one of these latter classes ? Although in many w'e have undoubtedly 
impro%ed the function greatly, do we really delay the onset of pain and increasing dis- 
ability, 1 e , arthritis, which I think we rightlj regard as the inevitable fate of the untreated 
case ^ This is one of the points on which more information is so urgently needed Time 
alone can solve the problem, but I think we have to admit that in some cases reduction 
even successful reduction — has been followed by changes in the joint which the operation 
was intended to prevent This knowledge should influence us, I think, v^ery strongly 
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when we attempt to raise the age hmit iox reduction hly own feeling is that results do not 
warrant attempts at reduction being made after nine j^eais of age in a unilateral case, and 
siv years m a bilateral Of 8 cases treated when over nine years of age, only one shows a 
cure, and that is a Class 2 In 4, attempts at reduction failed, while in one of these 
a grecnstick fracture of the femoral neck was produced 

It IS interesting to note that in four unilateral cases uitli a Class 1 Cure, the affected 
leg is now the longer of the two, the difference varjung from a quarter to half an inch 
These four were all operated upon before the age of three the final examinations were 
made eight to ten years after reduction In the Class 2 Cures there is one, aged two 3 ears 
at operation and examined twehe years later, with half an inch of lengthening , in this 
case the function is bad, owing to arthritic changes in the joint while the 4 cases m Class 1 
have excellent functional results The lengthening seems to involve the tibia and fibula 
as well as the femur In one ‘anterior reposition’, a girl 6 1 years at the time of 
reduction and now aged 19, there is a quarter of an inch of lengthening the tibia on the 
affected side is half an inch longer than that of the normal leg In some other cases with 
imperfect results the changes in the head and neck of the femur suggest the presence of a 
greater amount of shortening than is actuallj^ found by the usual method of measurement 
In only tw o of the unilateral cases with a Class 1 result is there anj' shortening of the affected 
hmb 

It IS notewoithj' that only a quarter of the ‘antenoi repositions’ are credited with 
good functional results in a quarter the function was ‘bad , wdiile in the remaining half 
It was ‘fair’ At least a quarter complain of pain in the hip, and more than half the cases 
limp Shortening amounts to about one inch in the cases seen from 6 to 14 j-^ears after 
operation Two, ige 8 and 9 years respectively at the time of operation, showed as much 
as 2 inches of shoitemng 13 and 11 years later Lordosis w'as absent m some, present in 
many, and varied from a slight to a severe degree Lordosis should, I think, have been 
avoided in a greater number of cases, if the after-treatment had been more efficiently carried 
out Trendelenburg’s sign was present in 11 cases, absent in 9, indefinite in 3, while it was 
not noted m the remaining 4 Those with a positive Trendelenburg had on the average 
a worse functional result than those without this sign These details are given for what 
they are worth, because there seems to me to be some grounds for thinking that the general 
opinion on ‘anterior repositions’ inclines towards optimism 

Age — Some surgeons seem to be against reduction before the age of two years 
Theoretically the earlier the reduction is made the more hkelj' is an anatonucallj’- normal 
joint to result The writer is mehned to operate as early as 18 months in the absence of 
any indication for delaj" In this senes, 9 cases were operated upon between the ages of 
11 and 2 years The results show 7 cures, 5 in Class 1 and 2 in Class 2 , and 2 ‘anterior 
repositions’, one in each class Better results than these are not likely to be obtained 
by delaying the operation The results obtained when reduction has been delaj'-ed till 
after the ninth i ear are m marked contrast to the above, and have been referred to already 

Sex — As regirds ani possible influence of sex on the result, it is only necessary to say 
that reduction w is not, on the ai'erage, more difficult, while the results were rather better 
m bojs than in girls ’ 

Early Prognosis and Late Results —By testing the stabihtj of the reduced hips at the 
tune of operation, and comparing the prognosis thus determined with the late results it 
lias been found that such prognosis can be made with fair accuracy, espccialh m the 
lounger children 


COMPLICATIONS 

We now p iss to the consideration of some of the complications of trcitment 
[Vo/c— IMiereier figures are giien below, these iniariablj refer to the number of 
instances of a particular complication met with in the 112 hips dealt with in this report 
and not in the total hips treated up to 1014 ] 

Complications of the Operation itself —Fractures of the femur occurred on ine 
occisions Tins fimire giies a misleading impression as to the frequcnci of this accident 
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five IS the total number of fractmes met with m the writer s experience, i e , in just over 
200 operations No fncture lias occuried in the last 97 attempted icductions In each 
case of fiacliirc all attempts at treatment of the dislocation were abandoned So far as 
IS known no permanent harm resulted from this accident 

The only instance of mjmv to a neive was one m which the sciatic was bruised 
m a prolonged and unsuccessful attempt to reduce a dislocated hip in a girl, age 1 1, the 
Lorenz wedge being used FortunateU the ner\c recoecred completely A sandbag has 
been used instead of the wedge evei since, while attempt at icduction at such an age has 

not been repeated 

Suppuration of the haimatoma 
caused In damage to muscles occurred 
twice The details of the first case 
wcic reported in 1908 Treatment 
by another surgeon had been followed 
bs relapse, and, probabh as a result 
of the former operation reduction 
was extrcmclv difficult for the age 
(V \cais| Infection of the h'cnia- 
toma occurred, and m spite of radical 
surgical treatment it ended fatalh 
The second case is recorded below 
It IS ad\ isable to be cautious in 
dealing wath cases that ha^ e relapsed 
aftci previous efforts at cure, while 
cate should be taken to see that a 
child IS m good general condition and free from am source of infection befoie attempting 
reduction Unnecessan injury to muscles is to be a\oided, not only because of the risk 
of possible infection, but because the 
ultimate functional result may' be 
affected thereby 

Pseudo coxalgia (osteochondiitis 
deformans juvenilis) — -Changes in the 
head of the femur similar to those 
seen in tins affection though absent 
before operation, were noted aftci 
reduction in 7 cases The fluffi , 
broken up appearance of the capital 
nucleus was more obcious than the 
flattening typical of coxa plana One 
case had bilateral dislocations but 
changes in the head of the femur 
were found on one side onlv {Case 
10, Figs 42-45) Another similai 
bilateral case with pseudo coxalgia in 
one hip only' has been met wath, but 
as it could not be followed for so 
long as five years it is not included 
with the seven In only' one of the 
sesen, the bilateral case, had ans 
special difficulty, involving excessive 

trauma, been met with during reduction Their ages ranged from 20 months up to 
7 y'ears at the time of operation The changes in the head of the femur were noticed 



Tic 13 — The same ci^c as Fif/ 4’’ one rear af cr ixdnction, 
'■h-.hfc chTn^.c'^ m the i ead of the ncht fenuir >ote the 
upper Ups of the acet ibula 



* Lancet, 1908 n 1762 
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as a lule about t^^elve months after reduction, but tins must not be taken as an indica- 
tion of the exact time of onset of the affection Hospital cases ^\eie x-iayed a fcAv dajs 
after reduction, and if all r\ent 
well the examination was not 
lepeated until the affected limb 
liad come down parallel to its 
fellow or nearly so Tiie late 
lesults of these seven eases show 
0 cures (4 with good funetion, 1 
with fair, 1 with bad) and 1 
‘ anterior leposition ’ (function 
fair) In all but one, be it noted, 
the late radiogram shows a flat 
and spread-out or mushioomed 
head, placing them in the second 
classes of the two groups It 
would seem therefore that this 
altection, whatever its tiue 
nature, does not lead to relapse 
of the dislocation, but does mar 
the lesult to some extent 

Arthritis —Stiffness of the Inp, 
suggesting? subacute oi chrome 
arthritis, coming on in the course 
of treatment was experienced six 
times The stiffness was first noticed from 7 to 15 months aftei reduction, and lasted 
foi peiiods varying from a few weeks to 18 months The exact date of onset of those 



nr 44 — Tl>e sime as Ftg 42, bm 3 ears after r auction 
s''o\\mg tvpi-al tra^mcntatiou ijiseuao cosaloia) of tlic iioUt lap No 
clniigcs on the left side 



no 1 — rhe same ca-a. -u ^ (J 12 veara naer reduction re.i>Its Ki,ht Class 2 Cuic cith mushroomed heid 
I/cft, Hass 1 Cun. Gait perfect, but wait', ven little on aceoimt of pain ° 


discos end soon after remoral of the plistcr is ncccssarilr doubtful It occurred m 
thildreii of ill ages (2’ to 9 rears) In one case a girl age 9, it followed a fall ten 
mouths liter reduction , in another, changes resembling pscudo-coxalgia were seen in the 
skiagnms The duration of srmptonis r ined from a ferr rreeks to 18 months, but 
\OL \ — xo 37 3 
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e\er\ case the stiflness gradually subsided iMth rest, very often imperfect rest The 
numbei of cases is too small for definite conclusions to be draiin, but it ivould seem 
that the results arc spoiled to some extent These cases showed only one Class 1 Cure 
thiec Class 2, and two ‘ inteiior icpositions , one in each class Only 3 showed good 
functional results This arthiitis is quite distinct fiom ‘absorptive arthritis’ alreadi 
lefcrred to as i rule the former is not followed by the changes in the joint which 
are characteiistic of the latter 

Anteiioi Displacement — Displ iccnicnt forwards of the head of the femur during 
treatment is, of couise, not a very rare complication This usual!}'' takes place while the 
child IS in the plaster case, but may occur later The herd of the femur was found riding 
loiwards on the hoii/ontal ramus of the pubis in five cases In the majority of these the 
head w’as easily restored to its noimal position b> bringing the knee a little forward and 
rotating in the fcmui ind re-ap]}l>mg the piaster In only two was ana dilFiculta 
experienced in coi renting the displacement both these and one of the others resulted ni 
anterior repositions’, while the remaining two were ‘cures If left uncorreeted this 
complication will ceitamly diminish the chances of a cure , but if looked for, and corrected 
wathout delay when found, it has only v small cflect on the icsults The aboae figure 
(5 cises) does not gne i coireet idea of the frequency of this complication, for 17 cases 
(19 hips in all) weie met w ith m the total pre-war scries By chance only five of these could 
be traced for 5 years and upwards , but the rest, as far as is known, give results similar 
to those recorded abo\e 

Ankylosis — I ha\e met with one case of ankylosis aftei the so-called ‘bloodless’ reduc 
tion in this senes In this, a unilateral case of 2 }cars wath easy reduction, the hosmatoma 
of the adductors suppurated, pyrcmia followed both hips became secondarily infected 
and both ankylosed One hip m a girl of C years treated by open operation gradiiallj 
became fixed, though aseptic througliout Trans-trochanteric osteotomy was performed 
to get tilt limb into better position three months later (2] years after i eduction) a definite 
though small amount of moi'ement was present m the hip-joint Unfortunately the final 
result in this case is unknown 

Vulnei ability to Infection — Ilavt we any evidence that a congenital dislocation 
reduced or unreduced, is moie liable to infections than a normal hip ’ We have the cases 
of arthritis following reduction, but these may well be traumatic in origin lather than 
infective In the first of the two cases just mentioned the infection attacked the normal 
as well as the affected hip, in addition to various other portions of the body Open opera- 
tion is, I feel sure, more likch to be followed by an apparent!} aseptic arthritis leading 
to ankylosis than is manipulative reduction I ha\e one or two cases that seem worths 
of brief mention here 

A girl had her right hip reduced at the age of 21 years The hip, 41 seais later, was 
‘in’ and perfect in every svay, the leg being slightly the longer of the two Tins Iiappi 
condition was said to have continued for another 7 years, i e , 11 }ears in all, when the 
girl suddenly got pain in the leg after an attack of appendicitis A diagnosis of tuber- 
culous disease was made by another surgeon, and a single Thomas hip splint was worn 
for eighteen months llhen seen 3 years later the hip was almost fixed, and was painless 
X rays showed a curious condition, the head of the femur being divided into two and 
covering the upper part of the neck, which latter projects inwards below to articulate 
with a socket at the site of the upper lip of the acetabulum One can only classify it as 
an ‘anterior reposition’ It is probable that this hip w is neaer a perfect ‘cure and vers 
graduall} passed into the condition of ‘anterior reposition’, and that some low-grade 
infection of this subluxated joint took place The only early radiogram available, taken 
13 months after reduction when re-examined in the light of a wider experience, suggests 
that the joint was not quite so stable as we then thought it to be The infection was 
certainly non-tuberculous 

A bilateral case, age 2 years cured on both sides, had an attack of subacute 
rheumatism with cardiac lesion in 1918, i e , about 9 years after reduction Ail affected 
joints cleared up except the hips, which continue to gne him so much pain that he 
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hardl}' -walks at all Yet his gait is e-s-ticmely good, and ^ lays show the hips to be 
Class 1 and Class 2 Cures respectively {Case 10) If pseudo-co\algia is inflammatory 
in origin, as Dr Cahe has, I think, proved, the cases with this complication cited abo\e 
must be considered as instances of infection attacking the hip aftei reduction 

Lastty, there is the painful condition of the hip-joint, with increasing flexion and 
tendency to adduction, which, it is generally admitted, soonei oi later alfects all cases m 
w Inch the dislocation has not been treated 


The pain, etc , are, I think, due to an 
arthiitis attacking the ibnormal joint 
Though it IS highly probable that success- 
ful reduction, particularly when this is 
accomplished at an early age and lesults 
m an anatomical cuie approaching the 
perfect, will free the joint of this tendencj 
to arthritis which is otherwise inevitable, 
at present we have no data from wdneh to 
draw conclusions Many more years must 
elapse before we can say that a Class 1 
Cure will stand the test of age and othei 
fictors as well as a hip that has nevei 
been dislocated Attention has already 
been drawn to the need of information on 
the fite of those hips which can only be 
placed as Class 2 Cures or * anterior re- 
positions’ It IS at least doubtful m these 



cases whether we have really staved olf the arthritis which would have attacked the.,. 

sooner or later had nothing been done attacked them 

- reduction, was apparently cured 

~j when last seen 4 years after opera- 
mtJSff A fall resulted m sudden re- 

rW dislocation 9 jears after reduction 

'* Bankart, who saw her and re- 

duced the dislocation tells me the 
hip seems to be ankylosing (This 
' case IS classed as a failure m my 

tables ) In another case, a girl of 

\ ' ‘put out’ 7 months 

" after reduction, i e , soon after re- 

mosal of the plastei There was 
no definite fall to account for the 
dislocation Reduction and fixation 
r for a l^urther S months had resulted 

m a Class 2 ‘anterior reposition 

I re-dislocations without ap- 

no 47 -Ti.e oime ewn 4 r iff , Common IMost 

1.0« m? cm. aect fbuhrlppc'r^ i.pt ml? to rel ipse late has e 

reallv been imperfect from the first 

which well true though parti ikhte rclmscs One « ’’‘'‘I ur two cases 

hp of the icetibuhim being unusualh well dcscloncd i r ^ ^ca^s, the upper 
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the iiglit IS still ctiied {Figs 4G— 10) Two othei cases weie thoiiglit to be eured 2 to 3 
j'eais aftti reduction, and ne now ‘antcnoi repositions’ , but they weie not at first the 
stable-looking joints seen in the two previous cases 




no 10 — 'Iho '5'imc else as Vig 4G 
Loft hip 11 ^caIS nftcr reduction showing 
luiterior reposition , C^ass 2 1 unction fur 


/ 


> 

\ 
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Open Opeiation — There were 13 operations m the pre-w'ar cases Nine open reduc 
tions weic attempted after manipulation alone liad failed to reduce the dislocation oi had 

been followed by relapse In two of these 
reduction was not accomplished, while a third 
was so unstable that the attempt at a cure 
was abandoned Infection occurred in one, 
which eventually mkylosed above the aceta- 
bulum Unfortunately I have not been able to 
trace a single one of the remaining five cases, 
though two were known to be cures for 2^ and 
4 years respectively, a tbird was ‘in’ though 
the joint w as fived by fibrous ankjdosis as 
reported above, and one was an ‘anterior re 
position’ In three othei s in which the hip as 
reduced bj^ mmipulation was unstable, a small 
opening was made into the joint to verify the 
reduction, and then an attempt was made to 
fashion an upper hp for the acetabulum , while 
in a fourth case an upper hp was made with 
out opening the joint Only tw'O of the four 
ha^e been traced, of which one lelapsed and 
one IS a C/ass 1 Cine (Fig 50 , sec also Fig -10) 

CONCLUSIONS 



Jig oO — Case !■) Girl bilitcril dislocitjon 
Both hips ictlucod Tt leal’s rmlit hip treated 
bv open operation and formation of an upper lip 
to the acetabulum Radiogram of n^^ht hip ^ca^' 
latoi showinsr Class 1 Cuic w th good acetabulai 
mar<jin Punction excellent 


'I’he following conclusions seem justified 
1 If cases are sent to the surgeon sullici 
enth earlv, i e , before the end of the third 
^eai, an anatomical ciue ought to be obtained 
b\ manipulative reduction in something like 


75 per cent of the unil iteral and 50 per cent of the bilateral cases In the \ast 
majoritj of these the funetion should be excellent, at anv rate for manj' j ears 
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2 Of those giving an imperfect result by the manipulative method, some additional 
‘cures’ should be obtained by a second manipulative reduction, followed m tvo or three 
neeks’ time by open operation, the object of nhich is the making of an upper lip for the 
acetabulum without opening the joint {This I regard as a much less grave operation 
than open reduction ) 

S Open reduction should not be necessary m the youngei cases but is specially to 
be considered m those cases of the middle age-group m -which manipulative reduction has 
proved impossible Only m carefully selected cases should this operation be performed 
after the age of G j eais 

4 After reduction full right-angle abduction should be maintained for a minimum 
of SIX months 

5 Although some of the cases with an ‘antenoi reposition’ show' remarkably good 
functional results, we must, in the present state of our knowledge, hesitate to attribute 
to these patients any peimanent advantage over the untreated cases 

G Physical treatment after removal of the plaster case, m all but the youngest patients, 
may exert a permanent influence on the function of the hip, but it probably has no effect 
on the anatomical result 

Finally, I wish to express my giatitude for the care and trouble taken by Dr Robert 
Knox and Di Bertram Shires over the ladiograms 
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ACUTE PHLEGMONOUS GASTRITIS 

B\ CHARLES I jMacAULEY, Dublin 

This rare affection of the stomich is usmll 3 ’’ dcscnbed as occurring in two forms, either 
as a circiimscnbed submucous abscess or as a diffuse purulent infiltration of the sub 
mucous coat The localized variety appears to have been first noted by Varandaeus, as 
far back as 1620, ■while the earliest description of the diffuse type is attributed to 
Andral in 1839 In 1910, J E Adams lecordcd a case due to the pneumococcus, and 
m the same j^car Leith wrote the fiist comprehensive account of the disease to ajipear 
m English, in AllbiiU and lioUeslon's System of Medicine Since 1010, no case, so far as 
I am aware, has been recorded m Great Britain or Ii eland, but several papers ha\e 
appealed in Aanerica m recent j^ears, notabty those of Rivford and Novak, while Sundberg 
has detailed 215 eases, including 17 from the clinics of Stockholm and TJpsala 

It IS said that a similai condition niaj occur m the duodenum, and Sherien 
(Clioyce's System of Siirgeii/, 1915) quotes Lngeimann as having recentlj collected si\ 
cases of phlegmonous duodenitis, m three of which the disease was localized in the 
duodenum alone 

Phlegmonous gastritis may occur at anj^ age, but is most common between 20 and 
00, and is said to be much more fiequent in men than in women 

Etiology —Adams’ case was due to the pneumococcus, but all the others m which 
bacteriological examination was made have been due to the streptococcus, generally in 
pure culture, but sometimes in mixed infection with the Bacillus colt 

In considering the possible portal of entrjq the cases maj' be conveniently divided 
into two groups — 

a Secondary Casis — These form a small group m which an obvious lesion is 
piesent from which the suppurative process spreads, eg, malignant oi callous ulcei 
or an opeiation w^ound Thus, it has been known to follow gistro enterostomj and 
gastrostomj^ The path of invasion in such cases is clear 

b Primary or Idiopathic Cases — In these there is no discoi erable lesion of the 
mucous membrane Here we can only assume, m accordance with present-day concep 
tions, that the organism gams entrance through some minute abrasion of the mucous 
membrane, or is carried bj’’ the blood-stream from some distant focus That entiy takes 
place through the mucosa in the majority of cases is generallj' held Thus, m all of 
Sundberg’s personallj’- observed cases there was a previous histoij'^ of chronic gastritis 
and in mj'' own case dyspepsia had been piesent for some j’^ears A previous history' of 
chronic alcoholism is said to be frequent , but recent cases, at rny rate, afford \ erj' little 
evidence of such a connection 

Against the view that the infecting agent enters through traumatic oi other lesions 
in the gastric epithelium, Shatara quotes the expeiiments of Symmers, who failed to 
produce the lesion in animals by feeding them on ground glass and inoculating strepto- 
cocci and pneumococci by way of the blood-stream and stomach tube That this evidence 
IS bj' no means convincing, however, is shown by the work of Simmons and von Glann 
who, after a series of careful experiments with ten dogs, conclude ‘ that the ingestion 
of ground or powdered glass produces no lesion either gross oi microscopic, in the 
gastro-intestmal tract of dogs ” 

That the path of infection may be bj way of the blood in some cases would seem 
clear from the association which has been frequently' noted of gastiic phlegmon with 
conditions in which one might reasonably assume the presence of a blood infection 
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Dittncli (quoted by Brmton) observed mam eases of suppiuative gastritis in ISal durin^ 
an epidemic of puerperal fever m Piag, and noted the frequent occuirence of erysipelas 
in such cases In Lehnhoff’s patient the abdominal attack foUoned immediately on uhat 
Mas behe%ed to be an influenzal sore throat Three of Rivford’s cases occurred in the 
M inter of 1916-17, during nhich an unusual number of severe stieptococcal infections, 
especially sore throats, occurred m San Francisco In a large group of cases, honevei, 
there has been no discernible lesion of the gastric mucosa and no primarj’- focus has been 
found elsenheie, and in these so-called idiopathic cases it is commonly assumed that the 
micio organisms gam access through some very minute breach in the mucosa There is 
no record of blood cultures having been made m any of tlie cases, piobably because the 
diagnosis has been made, at the earliest, only on the operation table, and few cases have 
survived more than a fen days thereafter In any case, as Rixford points out, positive 
findings Mould be of little value, since they might be seeondarj’' to the stomach lesion 
In my case certainly there ivere all the clinical signs of a severe septicaemia If one u ere 
to consider the origin of gastric phlegmon m the light of modern mens on similar and 


allied conditions, the possibility Mould seem to be not too remote that the vast majority 
of idiopathic cases are of hiematogenous origin It is believed — and the belief is supported 
by considerable evidence — ^that infection of the iiall of the gall-bladder is comnionlv 
derived from the blood-stream, M'hether portal or systemic, and the pathological picture 
m phlegmonous cholecystitis resembles in man’s ways that of phlegmonous gastritis 
RosenoM has isolated streptococci from the bases of gastric and duodenal ulcers, and 
claims to hare established by animal e-s-periment their poner of elective localization in 
these and other regions and the primary foci, frequently m teeth or tonsils, may piesent 
no gross and obinous lesion, and are thereby liable to be overlooked Of interest also in 
this connection is the Mork of Reeves on the gastric and duodenal blood-vessels Minch 
indicates that the vessels in the subniucosa of ulcer regions are longer, smaller, and have 
fcMcr anastomoses than elscMhere, thereby predisposing to thrombosis “ Since the 
vessels arc more liable to be occluded by emboli, it is reasonable to suppose that they are 
an important factor in the production of ulcer by ha.matogenous infections ’ Gastric 
phlegmon appears to affect piimarily the region uhich is so commonly the seat of peptic 
ulcer, since the ciicumscribed submucous abscess is ahiays located at the pylorus, while 
the early cases of the diffuse type ha\e all been limited to the same region It is tempt- 
ing, therefore, to assume that gastric phlegmon— m I nch is almost ahiays of streptococcal 
origin— may start m the same May as gastric ulcer, by liaimatogenous deposit, Mitli the 
diffcrence—of degree only— that the former, especially in its fulminating t>qies, is due 
to a much more virulent infection, and one Mhich is probablv aided and” accelerated by 
1 diminished local and general resistance 

Pathology —The suppurative process— haring once started m the submueosa, 
generallj it the p’s lone end— may spread Midely through the submucous tissue or may 
be localized to form an abscess, the cvlent of spread depending on the ranilence of 
the infecting oigamsm, and on the presence or absence of induration of the stomach 
Mall Mhich might be expected to act as a barrier Thus, phlegmon starting in a 
groMth or ulcer appears to be less fulminating in its onset and derelopment than tlie 
piuiiarr cases 

The possible teiminations of the process are — 

1 Perforation through the nuicosi into the gastric lumen, Mith conceirable recorerj 
Wlulc such ciscs hare been recorded, the correctness of a diiguosis based on pus in the 
\onut IS open to considerable doubt 


2 Perforation tlirougli the serosa, uith resultant peritonitis , or extension of the infec- 
tion througli the serous coit, Mithout actual rupture 

6 Dcith from tox.cniia or septicainua before rupture cm occur In 31 per cent of 
Sundbtrgs fatal crises nothing mis found to indicate pentomlis 

1 1 ncapsul ition forming in ibsecss simulating a neoplasm as m Xosaks case 
It is mtirc^tmg to note tint, e\eii m the diffuse forms, the siqipuratnc process neier 
sieius to spit \(1 be\ 011(1 the psloric ring or c<irdia 
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The naked-eye ajjpeainnces of the diseased organ are given in tlie aceount of niv 
own case 

Symptomatology -—In the majoiity oi cases of the difluse type the clinical picture is 
pietty definite In the fully developed stage, the features are (1) Sudden onset of 
intense epigastric pain , (2) Vomiting, early and persistent, but not Ixciilent , (I) Marked 
prostration , (4) Fevei, which often rises to 104°, (5) Epigastric tenderness ind rlgldIt^ , 
often to left of middle line , (0) Leiicocytosis (10,000 to 20,000 — mainlv polymorpho 
nucleai) , (7) Often congestion at the base of one or both lungs , (8) Dry brown tongue, 
intense thirst, often hiccough, and sometimes a tender mass in the epigastrium The 
symptoms rapidly merge into those of profound and progiessue peritonitis, which 
frequently' precedes the end Death takes ])lacc m three to ten days 

Diagnosis — ^Novak savs that in only a few instances (Chvostek, Dorbcck, M’Caskey), 
not all of established authenticity, is diagnosis said to hive been made during life 
Rixfoid made the diagnosis at operation by inserting a hy'podermic needle into the 
stomach wall and withdrawang pus— a plan which has much to recommend it when the 
appearances of the stomach ire suspicious In my own case the picture of the stomach 
at opeiation was so striking that I had no hesitation m making the diagnosis, although 
my anaesthetist and assistant weic frankly incredulous In attempting to make a pre- 
operative diagnosis the following conditions have to be considered — 

1 Basal Pneumoma — This is often closely simulated by the high fever, hurried 
lespnation, and dullness at one ox both lung bases In cases of doubt Rivford advises 
exploratory laparotomy' under local ana.sthcsia as being less dangeious than waiting, and 
as possibly the only certain means of making i diagnosis by exclusion at a sufiiciently 
early' period 

2 Hcemoiihagtc Pancieatitis — iMay' be indistinguishable, but in pancieatitis fever is 
commonly absent In a recent case of hsemoirliagic pancreatitis under my own care the 
temperature had been persistently' subnormal, a feature winch, combined with a rapid 
thready' pulse and deep epigastric tenderness without rigidity', enabled me to make 
the diagnosis with a Lir degree of confidence, which w’as justified by' the operatne 
findings 

“5 Perfoiafwn of a Gasliic Ulca — Resembles phlegmonous gastritis in its sudden 
onset, but diffeis from it in being follow'ed almost at once by muscular rigidity' over a 
widely increasing area, and by the absence of high fei'er The teiminal stages of both 
affections, being those of general peritonitis, are, however, likely' to be indistinguishable 

4 Acute Phlegmonous ClwlccysliUs — Here also the sudden onset and high fei'er show 
a close resemblance, but the symptoms m cholecystitis are right-sided, and the distended 
gall-bladdei may be palpable In my own case it w'as the only' condition I could think 
of as filling the clinical picture, though the absence of tenderness and rigidity' in the gall 
bladder legion w'as quite definite Only in pneumonia is an exact pre operatne diagnosis 
necessary', since the other conditions demand immediate surgical intervention in any' case 
The disease so seldom comes within the domain of the practical surgeon, that unless he 
has previously met with such a case, he is unlikely to make any' other diagnosis than that 
of some urgent condition in the upper abdomen which requires exploration 

Treatment — ^ttdien one considers the frequently fulminating nature of the disease, 
and the difficulties m the way of early diagnosis, it is not surprising that the records of 
operation in this condition are gloomy m the extreme There are lecorded only three 
operative recoveries in authentic cases, and these aie to the credit of Bovee, Koenig, and 
Novak The cases of Bovee and Koenig were of the diffuse variety', but limited to the 
pylorus, the operative procedures being incision and drainage by rubber tube in the 
former, and partial gastrectomy' by' the Koclier method in the latter Novak’s case was 
i localized abscess involving the py'lorus and simulating a tumour recovery followed 
partial gastrectomy' by' Balfour’s modification of the Poly'a method On ordinary' surgical 
principles incisions into the stomach wall would be indicated, but such a procedure could 
scarcely afford adequate drainage in the diffuse tvpe where both walls may' be involved, 
and must almost inevitably' lead to infection of tlie general peritoneal cavity The only 
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Fiom the appeannccs of the stomicli, I judged the condition to be neute phlegmonous 
gastritis The only treatment that suggested itself Mas to mike incisions into tlic ccdematous 
Malls, but as the entnc stoni icb and both surf tecs Merc obvioiislj invohed, I felt tint am 
tieatment M'oiild hue been futile The abdomen m is therefore closed and the patient retiuncd to 
bed Death took place fotii da^s fiom the onset of sjmptoms irked abdominal distention 
indicated a terminal peritonitis 

No complete autopsy Mas possible — but the Mound Mas reopened after dcitli The pen 
toned caMty Mas full of dirty grcj cMulale The stoni icli icmoacd shoMcd a tinv perforation 
in the midst of in eccliymotic are i on the intcnoi surface near the c irdi i On splitting the 
oigan dong the gicater ciirvatuic, the Malls Mere seen to be uiiiisinlh thick {{ in in places), Mith 
a la\cr of pus in the submucosa extending from cardia to jijlorus Pus exuded freely on com- 
piessing the edges, ind mIicii incisions Mere made into the posterioi m ill for the purpose of 
obt lining cultiiies, fluid pus poured out 

Bactei 10 logic il cxanuii ition of thejius rcicdcd i pure culture of S(reiilococciis Items The 
ippe nance of the cut edges is slioun in the excellent colotiied draiiing made foi me hi 
lir A K MixmcII (Fi« 53' Careful ex iniiintion of the miicos i f iilcd to shoM inj lesion 

Micnoscopic AppLAllA^CES — Sections Mere cut fiom the thick pi lone and less thick cardiic 
ends In both the submiieosa is grcatlj thickened and shoMS m iiij sm ill round cells, especiilh 
polymorphoniiclcars Actual oedema is ipparcnt In sections stained b\ the Gram Weigert 
method many cocci are seen, often anaiigcd in short cliims The mt ict ind excellent condition 
of the mucous niembi me is notCMorthy 

I am greatly indebted to Dr E W Bom ell, of the Clinical Research Association, mIio 
\erj' kindly examined the slides He could find no evidence of neoplism in anj of the 
sections, and legarded the condition as piiiely inflammatorv 


REFERENCES 

Deaver and Ashiiurst, Suryen/ of (he Upper -Ibdomen, 2iid ed 
Rixford Ann of Surg 1917, Sept (Bibhogiaph} ) 

Lehnhofz, Jour Atncr Med Aasoc , 1917, March 
Shatara Ibid, 1918 Dec 
SiMStONS AND VON Glann Ibid 
Novak, Ibid, 1919, Oct (Bibliogiaphy ) 

SuNDBEBG Nord hted Arkiv 1919 May (abstr Jour 4nier Med Aasoc , 1919, IxMii 802) 
Rbeies Collected Papers of the Mayo Clime, 1919 
Rosenom, Surg Oynceol and Obst , 1921, July 



ACUTE PHLEGMONOUS GASTEITIS 


43 


ACUTE PHLEGMONOUS GASTRITIS 

ItrUSTfiVTION AND NOTES OF V CiSE EUnNISlIED BY SlB BERKELEY MOYNIHVN 

The patient, a bo^, age IT, Mas taken ill a few hours after eating pork pie He complained 
of acute abdominal pain, and there was exquste epigastric tenderness 

The epigastrium was distended, and the abdomen, inflated n its upper part but retiaeted 
below presented a aerj'^ striking and unusual appear mce 



Tlic bo\ w IS \cr\ ill , the pulse w is nc\er less than lib , theie were enUn,^co , ^ + 

ami profoinid prostrilion, which ended m death about thirtj-cmlit hours after^tRo 
sMuptoms U the postmortem a tt-p.cal and most leute JhleglnoroaStrL? f 
No lesion of the mucous mcmbrine of the stomich could be seen (Ft g 30) ^ ® 
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TUBERCULOUS CHANCRE 

B\ T A NIXON VND A RENDLB SHORT, BnisroL 

TiiLiiu IS 1 variety of tubciciilosis of the skin which so closely resembles a primary sjphi 
litic sore that, on the rare occasions ^\ ben it occurs it is likely to be diagnosed as extra 
genital eh mere Hitherto, if this lesion has been recognized at all, uTiters have included 
it under the term tuberculosis vcrrueoba cutis, or reiiiica nccrogcnica It is true some 
authors mention that T verriicos r has occasionallj to be distinguished from extra-genital 
chancre , but they fail to sec that vbcn a tuberculous ulcer resembles a syphilitic chancre 
it has not the r\art-like appeaiance that justifies the term ‘rerruca’ Thus it happens that 
the diagnosis of verruca necrogcnica docs not suggest itself to the obsen tr, and the 
possibility of the lesion being tiibeiciiloiis is overlooked 

Granchcr and HutmeB give inst rnces of inoculation tuberculosis, including Tsclierning s 
fieqriently quoted case of a serrant girls fingei inoculated by the broken spit-cup of a 
consumptive Sequeira,- in his description of T rerrueosa, says that tr\o tj'pes may be 
recognized In the first a small red s-wclhng develops at the site of inoculation, and upon 
it a small pustule appears “The swelling slowly enlarges to form a warty nodule with 
an infiltrated base, surrounded by a zone of erythema the lymphatic glands enlarge 

earlj In one such ease w'herc the lesion was at the root of the nose, we were for some 
time in doubt wdrethcr the sore was not syphilitic, as there was a hard bubo under the 
chin ” The same authoi in Allbutt and Rollcston’' speaks of some cases of T verrucosa 
that have to be distinguished from blastomycosis, extra-genital chancre, and carcinoma 
Gauchei* mentions tubeiculous ulcers of the skin, which, he adds, should not be mis- 
taken for hard chancie, since the latter has an infiltrated base, no tendencj' to extend, 
and IS accompanied by glandulai mduiation — chaiacters that he evidently does not 
asciibe to the tuberculous lesion Wilson,- describing a senes of cases of primaiy tuber 
culosis of the penis followang circumcision, says that the condition has been mistaken for 
syphilis, chancroid, and cancer 

But the majority of these dcsciiptions either specifically state that the lesion is wart- 
like, or make use of the term ‘verruca’ In the cases dealt wath m this papei none of the 
lesions was in any degree wart-like, and so long as inoculation tuberculosis is described as 
causing a w'aity or verrucous lesion, obseiveis who lely on book desciiptions will fail to 
diagnose the true nature of the cases 

In certain individuals direct implantation of tubercle bacilli into the skin bj means 
of a cut or abrasion gives rise to a localized indurated papule This papule develops into 
a small indolent ulcer of cartilaginous consistency, having an edge that is slightly ramparted 
and translucent It is attended by enlaigemcnt of the nearest group of lymphatic glands, 
which ma> be mistaken for a sentinel bubo The induration of the ulcei causes it to be 
mistaken for cxtra-genital chancre, although syphilitic chancres of the skin are usualh 
not indurated but assume a raspberry appeaiance wduch the tuberculous iilcei nevei 
possesses Sometimes the tuberculous ulcer may look exceedingly like lodent ulcer , but 
in the lattei case there is an absence of glandulai enlargement 

These primary tuberculous ulcei s, which from their appearance and behaMOur we 
have called tuberculous chancres are probably due to inoculation of tubercle bacilli into 
persons who have a latent tuberculous infection Their tissues become intolerant to the 
presence of the bacilli The ulcer at the site of a subsequent inoculation represents the 
efforts of the tissues to expel the bacilli by local necrosis wdieie they have lodged , Koch 
first described this peculiar reaction which results from a preMOUs infection, and it is 
know n as Koch s phenomenon 
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The diagnosis of tuberculous chancre can only be made by excising part or the whole 
of the ulcer and examining the tissue for tubercle bacilli, either by staining or, if this 
proves negrtive, by animal inoculation A negative result should never be accepted 
without animal inoculation 

The following cases illustiate the character and behaviour of this form of tuber- 
culous lesion — 


1 B , age 57, sent bv Dr iMj les, of Clifton, came under obsen alion in 

Octobei, 1920, compl lining of a pimple on liei chin foi tlie past four months She thought tint it 
had been caused by her son hissing her He was dying of pulmonary consumption 

On the point of her chin there w as r raised papule about one centimetre in diameter It was 
pile pink m colom, not ulcer itcd, but had a slightly ramparted edge, and felt as hard as a true 
Hunterian chancre , it was non adherent to the deep structures Below it there were a few solitari 
ti insparent nodules m the skm, the size of pin’s heads The submental gland was enlarged to the 
S 17 C of a walnut and constituted a sentinel bubo 

The soie md glands were excised Microscopic sections showed the presence of tubercle 
bacilli, and animil inoculation (undertaken by Professor Lyle Cummins) demonstrated that the 
b icilli were of human type The sc u 



IK » -Cntc 1 '’'cetjon of tubeixulou‘=i 
kUuKiv (fur /loiffr) 


ru „I_C««1 Section of tuben-ulou, Unnerc {high p^,rer) 


( (IM 2 — M irg irct N igt 0 fell iiid cut her knee w hilc it the seaside m Maa 1919 A sm .ii 

iilui foi mod which rem lined open for three months The ulecr w is as large as a florin sitiiUor 
o\cr till middle of the ri-flit pitella Its colour w is pale purple The centre w is riw ’ md tbs' 
liurgti onh st inl\ scrum showing no sign of grmulation The m irgm w is raised and fornilu 
i lolkd 1 iinpirt not unikrnnncd Ihe nicer w is indurated md non adherent to the I , a 
liigi hiiho fortiud m the grout whieh siippiir ited puein A. 

In \ug I t 1919 the ukei w is cMiscd md a 1 irgc miss of >d inds disseetori fM.t r,r ei. 
h\ Mr Burton of tronier The ihild muk m uneitiitfiil rctoicn and shouf no otii4- sian“‘ f 
lidnnulosis liihirde h icilh were ilcmonstritcd m the skm of the uker md m the M mds 'Tho ^ 
w IS no c\ Ilk net of tuhtniilosis m iiu memlicr of the fmiiK or of the hoiisthokl 

Inv !-lu<i P nrt 1 ? w is idniitled to SI B irlholomew s Hosiut i! m T„„e TOfin t.. 
\pul of lint Ncir hi hid filkn md struck the kft s„|c of his fue on i desk ,i schZl Ik Jr 
i\. w is bloodshot ,u\l inoininc Ihrct dns ifter the utidcnt i pntiful swellin-r de\elo..Jl 
front of tin aft t ir '1 his suppnrittd iml « is mtistd i month liter Ikirni" the wliol! lio'," 
till toujiimtn » ol till kft t\c hid leminud mil mud S sin iH h ml Uimmir w is found on ll 
.smiiiiHtiM ,11 the fornix it the extern il eanthiis with sweltm.^ of the hds md Jiier im, t.on 
Ihi snrfut of tile Imni> w IS ruized tnlierous nut ukarited it its lower p irt toCertd witb Jti 
ininform surUmn Hit nst of the inner s.irfut of the lower 'id w is sludded with sme ir?"‘ 
iiitiil erumfes nut unlike mill ir\ ftibertles One w is s,t,nud on the eonieil ni irmn "ink 
hki iphhtttnuk llie pre iimuil ir J md on tins side w is swollen md sfifl ,i,.Ui man Jp uj'" 
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jMr Jcssop dngnoscd the cise as i sjphilitic chancre of the ejehd Mr Alfred Willett md 
Mi Vernon thought it "n is piobihlv tiiberuilons The tumour nnd the glmd -nere excised hj 
Mr lessop, wd proted by ininial inoeulition (Professor Andrenes) to be tuberculous 
The boy mode an excellent rccorcrv 

Case 4 — AB, ige d-l, ukIom living in the coiintr\ Pitient m is seen in November, 1921 
She compHincd of i nodule on the upper hp, mth i tno months’ histor3 It begin as a small 
vesicle in the middle line, on the mucocutineous mirgin , i week iftcr i child bumped up igiinst 
It and biHiscd it Rcccnth it h ul been groning ripidh 

On eximin ition there v\ is found 1 red proliferating grow th, about the sire of a filbert, 
extending from the rdtriim of the nose to the border of the lip, and shghth o\ erhanging the 
lower hp (/’ig 53) It w is firm, shghtK ulcer ited on the surfiee, and redder than i pnraarj 



nc JO — Case i THbuculOH-- tUniicrp ot tile lip Shows the dusky red lijpertropliio sneltag 
the suporficnl iilcentioii md tlie ciiHi„cd glind in the nock 


chancre usuall3i is There was i hard indolent l3mphatic gland beneath the right lower jiw m 
the submaxillar3 region riierc were no secondaries Masserminn was ncgitne 'lenipenture 
normal It was regarded as without doubt a primar3 eh more with the usual bubo Four 
professional surgeons saw it, and all thought it tYpical Sever d of them had acted or were still 
acting as vienereil clime special ofliccrs 

Four doses of nov arsenobenrol vvcie given, but the condition did not improve, bevond 
healing of the superhenl ulcer ition It was theieforc excised, and the pathological report 
showed unmistakable tuberculosis She did well 
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PLASTIC REPAIR OF THE FACE AND HAND. 

By J J M SHAW, EmisBunGii 

As exemphfyincr two of the methods Yhich have piovccl of great smicc m plastic lepm 
—the tube pedicle, and the Thieisch graft on mould— the follo^^)ng description of the 
disablements and treatment of a seveiely-burned patient may be of interest In a 
recent article by Lieut -Colonel H P Pickerill and Mr J Renficn ^Vhlte, the apphci- 
tion of the tube-pedicle method to gunshot Younds of the face ind to areas of chronic 
ulceration in the limbs was set forth uith great clearness (B)iUsh Tourmil of Singoy 
January, 1922, p 321) The present paper mil therefore be restricted to the tieat- 
nient of the effects of burns in an illustrative case 

L R B , age 20, of the RAF, Yas burned by ignition of petrol in a motoi Iiiinch 
m Poole harbour m September, 1919 All his shipmates succumbed, and for a considerable 
time the patient’s oun chance of survival was uncertain He nas treated foi more than 
siY months m a local hospital, m which efforts were directed mainly to saving his life — 
the prevention of his contracture deformities, m the early months at least, being relegated 
to a secondary position Later he was sent to WoohMch IMihtary Hospital, and thence 
transferred to my uaids at Queen’s Hospital, Sidcup, m March, 1020 

The illustrations of the progress of the case are almost self-e\planatoiy but a biief 
description of the operations mil make the various steps more cleai 
The Face (Figs 5G-62 ) 

1 A strip of skin and platjsma, 5 in long by 11 in uide, uas dissected up on each 
side of the neck The upper ends u ere left attached, and the lower i emamed united bj a 
bridge formed by a portion of the skin and subcutaneous tissue of the chest which cor- 
responded exactly to the requirements of covering for the chin as measured by a pattern 
of tinfoil The neck strips were then tubed by suture of their free margins with vasehned 
linen thread, and the skin edges bordering the raiv areas were undercut and sutured 
togethei beneath the pedicle with silkw'orm gut In this first stage, the bridge was 
demarcated, but only partially freed, in order to avoid too great a primary demand upon 
the circulatory supply and lymph escape via the pedicles The raw areas m the neio-li- 
hourhood of the bridge were dressed w ith ambrine The areas of skin supply are show n 
in the diagrams 

2 A month later, the dense scar- tissue of the chin was removed The brido-e, havmo 
been completely seiered from the chest, was turned up into position and sutured with 
three points of catgut, one at the symphysis and one at each foramen menti, in order to 
create slight natural depressions, and with horsehair around the hp margins and lowei 
border of the chin, where comparatively healthy skin adjoined A gioup of tim 
epithelial plants fiom the abdomen were spread over the raw surface of the chest 
according to the Ollier-Thiersch technique, and dressed with gauze wrung out of normal 
snhne This area rapidly epithelnhzed, and, with massage and oil munetion, the scat 
ultimately became soft and pliant 

3 After the lapse of ten w eeks, such scarred skin of the nose as remained w as turned 
down, as shown in the diagram, to form a nasal lining The neck ends of the pedicles 
weie sciered partially opened out, and turned up si nimetncallj to form the nose 

4 Three weeks later, the unhealthy tissue was removed from the upper hp The 
pedicles weie dnided at the tip of the nose and sutured into the raw area, the free ends 
meeting it the mid-lmc of the hp 

Thus m four operations the new coverings for chin, nose, and upper and lower lips 
were proeided No diessings were used upon the face at anj stage The extent of 
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retiaction at the loot of the nose and in the nen lining of the nostiils iias shglit j ii 
estimated, with the result that the damaged columella iias mcomplctclj concealed , bit 
a small piop of cartilage oi local idvancement at a latei stage uill easily remedy this 
defect Freed from attachment m the circumoral region, the remaining portion ol the 
skm of the cheek retracted satisfactorily and pulled the scai upiiaids and outuards at 
the line of union to the position of the normal nasolabial fold It also softened to a 
remarkable degree, and lost its florid and lough look The final result of this relaxation 
uas a weather-beaten appearance ovei and below the malar prominence where the colour 
IS usually somewhat deepened The treatment of the ectropion of the lower lids also 
helped towards this end 

The Eyes (Figs 63-65 ) 

The dressings shown in the early photograph {Fig 63) were necessitated by the 



rifs 03, ei—Hto etc of tlic pitient open end clo-cd befco itul sfter the operation 





condition of the scalp, and by the ulceration over both temporomandibular lomts when 
admitted 

The ectropion of the eyelids, both upper and lower, on both sides, was dealt with bv 
the application of Thiersch giafts upon moidds This method has been fully described 
m his admirable book by my late senior colleague, Mr H D Gillies, by whom its utility 
was early recognized and applied in mlaj's of the mouth, nose, and eye sockets and for 
ectroDion ’ 

The dental composition known as ‘stent’ is softened by heat and then pressed into 
a hollow created by an incision alongside the ciliary margin and the freeing of the hd by 
dissection The mould, when set, is remored, and around it is rvrapped a Thiersch oraft 
raw surface outwards graft and mould are re-mserted into the prepared bed and almost 
buried by cross-suturing Ten days later, the mould is removed and the cavity is found 
to be lined with smooth and healthy epithelium This process is usefully practised m 
VOL \ —NO 37 ' I 
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the cctvopion fol\o\Mng seveic lupus , nuked, the an hole clinical picture of this case uas 
not dissimilar to tlie effects of that disease nlien it lias been alloned to progress bcjoncl 
the stage of pnmaiy es.cision folloA\ed by plastic restitution, yliich, as for rodent uker 
appears to be the most leasonablc line of treatment in those cases in nliich local applica- 
tions have been thoioughly tried but baae pro\cd ineffcclnc The accompanving 
diagrams (Ftg Gi) serve to illustrate the method , and the photographs, A\ith eyes dosed 
and open before ind aCtei opci ition, show the degree of restitution which was effected 

The Hands (Fig^ 66-08 ) 

A.S the photograph of the light hand indicates the hands and wrists were Aer> 




ric*' CG, 07 — H'Wtd t>oIoT^ Micr opci*atioii 



rif rS —Stowing four s ages of tUe gnftiGo opf'iTtion'i 


seceielj burned The wrists were fi-sed m a position of extreme flexion and lirge 
unhealed areas were present on the dorsal aspects, which had been diessed for mans 
months with the accompaniment of severe pain The palms were filled A\itli thichene 
and sodden mrsses of epitliehum On the left side two sinuses led dowor in the direction 
of the head of the middle metacarpal bone The distal phalanges of all fingers had dis 
appeared, and seceral necrosing pieces of bone protruded from the shapeless masses whici 
represented tire fused remains of fingers and thumbs of both hands Small blebs on t le 
dorsal aspects, which occasionally broke down and emitted foul-smelling sebaceous mdtter. 
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indicated the sites of the digital clefts On account of the fusion of the stumps m dense 
scar-tissue, no tiace of independent moAement u is discernible in fingcis oi tluimbs, 
although the patient still preseued a subjectnc sense of control of each digit 
<tiaphic examination indicated, and subsequent dissection confiimcd the fict, that actual 
sjnostosis had taken pi ice betnecn the proximal phalanges of the left middle and ring 

fingers , p. i 

The patient uas right-handed Sepsis and pain ncre gicatci on the left side It nas 

impossible to obtain from the abdomen sulTicicnt co\crmg for both hands nithout the 
production of a disabling scar, as, foi the light hand alone, I estimated that 38 squate 
inches of skin nere icquncd In Men of these facts, amputation n is perlorined at the 
lonest level of unscaned skin in the middle thud of the left forearm, ind in artificial arm 
of the ‘Cauet’ type, fitted later, gave him a limb of considciable usefulness 

1 Foi the light hand, an abdominal pedicle n as cut, 0 111 long bv 3 m nide shghth 
aslant the naturil skin fold, and m the vascular and trojihic line of supph At right 
angles to the main pedicle, a thumb extension nas also fashioned By a little under- 
cutting of the skin and relaxation by flexion at the hips, the edges ncic easily apposed 


beneath the pedicle, and primary union resulted 

2 The second stage nas carried out three months later, but this long interval nas 
due to the difliculty oi so i educing the sepsis of the hand that no unnecessary risk of losing 
a poition of the pedicle bj this means nould be incurred on attachment 

The dorsum of the hand nas cleaned, the extensor tendons defined, and the thumb 
fieed bv removal of the dense scar-tissue nhich had bound it to the stump of the index 
fingei The medial ends of the pedicle and thumb extension neie divided and opened 
out The hand nas then held m position 1111110 the nen coverings 11010 sutured over the 
raiv areas The remainder ot the pedicle, designed for ultimate application to the palm, 
was thus left unopened at this stage, and its range of movement obviated the need for 
i bsolute and uncomfortable fixation , this, 111th the absence of any ran sin face on liand 
or abdomen, is of considerable importance in new of the discomfort and sepsis occasionally 
pioduced by the ‘flap method in this region 

3 In thiee neeks’ time sound union had been established, along nith a dependable 
leveise circulation, nliich hid been aeceleiated by frequent constiiction of the abdominal 
attachment The pedicle nas severed, opened, and applied to the palm and radial side of 
the stump of the index On lieahng, this produced a full thumb sulcus and a pliable 
i\eb 11 Inch gave excellent movement TJie patient could nnrite nell, and for the first time 
in a year nas able to feed himself ivith a fork or spoon 

4 A second pedicle nas cut on the right side of the abdomen to cover the remainder 
of the hand, consisting of the ulnar border, the stump of the little finger, a concavity 
cicated by the removal of the stumps ol the middle and ring fingers, together with the 
heads of their concsponding metacarpals and, finally, the outer aspect of the thumb 
This nas carried out m stages ot operation similar to the other 


The opeiations for facial repair, for the eyes, and for the hands, were carried out con- 
cur rentlj, and necessitated fourteen general amcsthetics of gas and oxygen, nhich nere 
administered mtratrachcallj except nhen tieatnient nas directed only to the hands or 
abdomen 

The patients health improied steadily as ins septic foci nere eliminated and as he 
nas enabled to go about m the open air nith ejes adequately protected from dust and 
glare, and nith the consciousness that his appearance had ceased to be repulsive The 
psichic effect of any obvious disfigurement, nhetlier due to trauma, disease, or a con-renital 
affection such as nanus, is alnays a factor northy of consideration, and it nas pfeasmg 
to note the steadj mental uplift m this stout-hearted lad as his many disablements nere 
arachorated 
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A CONTRIBUTION TO THE PATHOLOGY AND ETIOLOGY OF 
OSTEOARTHRITIS: WITH OBSERVATIONS UPON 
THE PRINCIPLES UNDERLYING ITS SURGICAL TREATMENT* 

B\ A G TIMBRFIL FISHER, London 
INTRODUCTORY 

TiiEiiE can be no doubt tint the condition called by English nters ‘ osteo arthritis 
has afflicted not on]y mankind but the loner animals, from remote periods in the earth’s 
history AVe find its stigmata in the skeletons of prehistoric inimals and in human 
remains of considerable antiquity, for among the bones of ancient Eg3'ptians at the Rojal 
College of Surgeons of England aie several evliibiting these elnnges, and m hieroglj'phic 
writing the ‘deteiminative’ for old age nas the figure of a man crippled nitli arthritis 
jMoreover, we find no race or ehme to be exempt from the disease 

The pathological changes arc of verj' great interest and importance from then 
extraordinary diversity , for m the same lomt Me may see the phenomena of repair 
inflammation, and new groivth merging indistinguishablj' into ont another Moreo%er 
accompanying or folloMing the cellular piohferations, are unequivocal signs of degenera- 
tion A striking feature, and one Aihicli distinguishes the disease from the more aeute 
and probably infective group of conditions knovn as ‘rheumatoid arthritis , is the 
almost invariable absence of small-cell infiltration 

There can be little doubt that in ostco-arthritis Me aie faced Mith a boiderland 
between a frankly inflammatory condition and a neoplasm of the joint structures 

The etiologj'’ of osteo arthritis presents us Math a difflciilt problem It Mould appeal, 
however, that research into this subject is urgentlj’- needed, not onlj’’ m order that Me mav 
be able, from a knowledge of the cause, to treat this extremelj’’ common, universal, and 
crippling disease on scientific lines , but, in addition, such a line ol lesearch maj' eventu- 
ally throM some light upon the pathogenesis of neoplasms 

In this papei a section is devoted to some largelj^ experimental observations upon 
joint phj^siology, because it Mas felt that our knoMltdgc concerning the basal principles 
of the phj'siologj’^ of Hie joints leaves much to be desired, and it Mas thought that a study 
of this might throw some light upon the peculiar pathological featuies of osteo arthritis 
The grosser anatomical fe itures of the disease have been so carefully described bj^ Adams 
and others that a description of these is purposely omitted The morbid histology of 
the earlier stages, Mhich appears hitherto to have received less attention than it deserves, 
has been investigated more fully in order to asceitain Mhat light these eailiei changes 
might throM upon etiological problems Symptomatology and tieatment are given m 
a summarized form from considerations of space, and Mill receive more detailed notice 
elscMliere The etiological obser^atlons are of a preliminary nature, as research is being 
continued into this aspect of the problem 

Nomenclature — Much of the existing confusion concerning osteoarthritis can be 
traced to the fact that manj'' MTiters have invented descriptive terms for the disease m 
Minch an attempt is made to embody Mhat appears to be its principal pathological 
characteristics AA'^e have alreadj’^ noted hoM manifold and diverse these changes ma'N , 


* Embocb ing the Hunterian lecture deht ererl at the Roj n.1 College of Surgeons of England and 
fetituting an abstract of a pieliminar\ report to the Medical Research Council who have generously deiraj 
the expenses of the research 
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be This appeals to be the expltination of the fact that ceitam American iiorkcis haic 
christened the disease by names iihich indicate diameti icallv opposite conditioi^ 

Goldtlmait, foi example, classifies chionic arthritis into («) Infectious arthritis 
(5) Atrophic arthritis , (c) Hvpeitrophic arthritis Nichols and Richardson have intro- 
duced the terms ‘prohteiative and ‘degenerative’ arthritis, corresponding icspcctively to 
the ‘atrophic’ and Tn^Tiei trophic arthritis of Goldthriait, or to the Thcumatoid arthritis 
and ‘osteo-arthiitis’ of Rnglish aiithois 


EXPERIMENTAL AND OTHER OBSERVATIONS UPON THE 
APPLIED ANATOMY AND PHYSIOLOGY OF ARTICULAR CARTILAGE 

WITH SPECIAL HEFEBENCE TO ITS STRUCTURE MODE OF NUTRITION AND TO 
THE REPAIR OF WOUNDS THEREIN 


It IS a healthy sign that modem physiologists are devoting attention to the structuie 
and physiology of the individual cells — a movement that must lead ere long to significant 
revelations In pathology it is only by a study of the individual cells under abnormal 
conditions that we can hope for a clearer comprehension of disease 

The complicated problems connected with the etiology and pathology of osteo- 
arthritis are so intimately bound up rrith the structure and physiolog>' of the articulai 
cartilage that it is essential to have a clear idea of this structure and physiologj My 
researches into the latter furnish, I venture to believe, the clue to many of the pathological 
phenomena of osteo-arthritis 

Let us before discussing the anatomy and microscopic structure of articular carti- 
hge, glance at another specialized form of hyaline cartilage 

Costal Cartilage — ^The periphery is formed by a connective-tissue perichondrium 
As these connective-tissue cells are traced touards the deeper parts the cells become 
hrger, although still of connective-tissue type, and not surrounded bj'^ any matrix If 
traced still further, these cells indistmguishably merge vith the proper cartilage cells 
The latter, in the central portion of the cartilage, are seen to be large, someu hat angular 
cells occurring in groups of tno three, or four In sections of adult costal cartilage stained 
by carbol-thionin. Professor Shittock observed that the matrix immediately surrounding 
the cartilage cells stains a deep claret colour {see Fig 72) This more deeply stained 
portion of the matrix is eindentlj of more recent origin and contains a larger proportion 
of mucin to collagen than the older matrix, since, as is well known, carbol-tiuonm stains 
mucm freely Theie can be little doubt that the central groups of cartilage cells ate 
derived from the peripheral by a process of proliferation Occasionally, ill-defined fibres 
can be seen m the matrix of costal cartilage, and, as age advances, lime salts may be 
deposited m the inatiix, or as is well known, the cartilage may become completely 
ensheathed witli bone continuous with the nb and sternum 

Repau m Costal Cartilage— It appears that the fully formed cartilage cells m the 
centre have little powei of undergoing proliferation, and that repair takes place by means 
of the pel lebondi luni 


Eipcnmenl 1 — A mcdi in longitudinal section was made m the 5th costal cartilane of a rabbit 
tliiough Its whole thickness Tea weeks later microscopic exrnunation of the dnided portion of 
tostil caitiligc leieals that the cirtilige cells on either side of the incision show no si^n of wo- 
Ufeiation but tint there is v tlnn strand of connectnc tissue derived from the perichondninn 
oiciipnng the deft m the centre of the costal cirtilage 


The Vitality of the Cartilage Cells — In a Hunterian lecture upon loose bodies in 
louits, I demonstrated that m those loose bodies of the traumatic or ‘classical’ tjiie 
which contain both cartilage and bone, and which have been for some time quite free m 
the joint caxitN, the cartilage cells retain their sitahtj, whereas the niajoim of the bone 
cells dit To test further the behaMour of cartilige cells when transplanted beneath the 
skin of then host, I would adduce the following experiment — 
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in ^ po/tion of costil cirtihgc ^^'ls lescctcd with its penchondriiim and placed 

cover n« temperature A separate meision was next made through the skin 
ii^t^odnfeV portion of costal cartilage was 

I?.™ V '’’®"®/ "f '’P towards the axilla The sm ill incision was sepSrateh 

sutured Ten weeks 1 iter tlic iiortion of costal cxrtil igc was found to be firmh'^ incorporated wath 
the subcutaneous tissues, ind w is itmoxed 

Microscopical examination shows the cartihge cells to have retimed their normal character 
istics and to contun well st lined nuclei At the pcnphcr^ the perichondrium can be seen, and 
ty's -i deheite iincstnicnt oi conncctise tissue derned from the subcut ineous tissues 
liic marked aitaht^ of the cartilage cell when eompaicd with the bone cell requires emphasis 
in order to explain many of the phenomcni of ostco-arthi itis 


Articular Cartilage — A icfereacc to F7g C9 will shoxv the mam characteristics of 
articular cartilage as it illustrates the different characteristics of the lateial and central 
parts, to avhich I hold many of the most striking pathological features are due 

It will perhaps atoid confusion if wc discuss the structure of articular cartilage under 
two headings, v\z , the central and the lateral artieiil ir area 

1 CnNTRAi Anxicm vu \nnA — The superficial stratum is seen to consist of flattened 
cells arranged m groups winch lie paiallel to the surface If the immediate sinfaee is 
carefully cxaimned it will be seen that it is constituted 1 a i wen-defined regulai curM- 



rj(» cn — A crtKil «^cction of iioinnl iiticnlir CTrtil from )o\\< i p irt of }mm m jintt Ih Miowiiu m no\nl mom 
biinc ibo\t ^ Inch c\tcH<la foi i rcrtain imo it tli< mlr^mo^Clt!l< ntuiUu t irtii up (Tu o b.obj ) 


linear margin which is devoid of anv actual cell coveiing, and is exidentlj toinied of 
matrix Ilenle has described a delicate layer of cells (perichondruini) upon the actual 
free surface , but investigation convinces me that tins must be very raie m the normal 
adult, although it unquestionably exists at an eailier stage of development A point of 
importance is that the honrontal group of cells of the superficial stratum show's no sign 
of degeneracy or diminished vatality, but even m the ease of the most supeificml the 
nuclei stain well, and there is no indication that they are otiiei than normal and hcalt iv 
cells 

In the intermediate zone the groups of cells are more irregular!}' disposed, ind m 
the deeper zone the cell groups are arranged vertically Ogston s main conclusions w tre 
that articular cartilage is continually renewing itself from the focus of central giowti 
that it grows m two diiections , and that it dev'clops in the diiection of the joint an 
effete layer that is worn away by the joint movements 

Howev'er, examination of normal cartilage reveals no justification foi the assump lo 
that it dev'elops tovvards the joint this effete layer, or that this contributes in anv waj 
to the synovial fluid 
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It seems cleai that, far from being degenerate, these superficnl cells are the source 
from iNhich the deeper cells are derived, and that from developmental and other reasons 
they are analogous to the superhcial cells of the lateral portion of the articular caitilage, 
or to the perichondrnl cells of costal cartilage 

2 Lateral Articelvr Arev (see Fig 69) —The lateral portion somenhat closclv 
resembles those vaiieties of hyaline caitihge uhicli are fuinishcd nith a perichondi mm 
for the surface of the cartilage is eoreicd laterally h> a delicate evtcnsion of the srnoMal 
membrane When traced centraluards the connective tissue is i educed to a single lijei 
of close-set endothelial cells , these subsequently pioduce hyaline matnv m nhich they 
become buried, so that the more central parts of the investing caitilage consist at the free 
surface of matrix, i e cartilaginous At the edge the articular cartilage becomes maikedh 
fibrillated, and merges into the fibrous tissue, bmond nhich rt is fmnished uith capillaries 
derived from the circulus, with- 


out there being any marked 
increase of cellularitj accom- 
panying the transition In the 
thin synoMal layer o\er the 
lateral articulating area he 
capillaries derived from the 
circulus artieuh rasculosus ol 
William Hunter This lateral 
part IS therefore far better 
nourished than the central 
This fact IS of fundamental 
importance and, in my opinion 
IS the key to many of the 
phenomena of osteo arthritis , 
for my theory, as will be seen 
later, is that the cential part of 
the articular caitilage responds 
to the cause of osteo-arthritis 
by degeneiation, nhereas the 
lateral part proliferates, onino 
to Its richer nutrient suppb 
Development of Articular 
Cartilage — This difference m 
structure of the central and 
literal portions of the articular 
cartilage is capable of an 



explanation on de\ elopmental 

grounds lou rrds the termination of the second month the joint cavities have appeared 
-a split occurring m the mesenchv matous tissue, which usuallv commences 1 tera Iv 
Ihis IS well shown m Fig 70, (kindlj drawn for me bv Dr Gladstone) 

•Vt the fourth month of mtrr-utcrine life the surface of the joint cartila..e ,s still 
covered by this laver of connective tissue This is the stao-e wbinU 
tlnougliout hfc in certiin birds— notably the ostrich “ rmalU found 

Hith the increasing movements of the child before birth the neriobnnHr..i i 
gvadmlh, icceite fiom the more central paits of the articular surface, but at btth ,t stiU 
stravs for a little war over its edge {Fig 71) ilicroscoprcallj , however tlie conneJt^v. 
tissue hver can be traced bevond the naked-e>e delimitation ’ nncctive- 

Shoitlv aftei the child begins to walk the extension of tbp Q^nr.,.„i „ i 
the literal margin of the articulai cartilage makes a further slmht rem-es!mn '’'bm 
assumes its perm urent relationship Xo perichondrium is present m er the morp I 
part, vet there can be no doubt, from a studv of their structure stamwvn I 
of then development and comparative anatonrv, that these cells Jifve the^Trm^ 
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as the pericliondnal cells of the lateral part of the articular cartilage and are the parent 
cells of the more fully-developed cartilage cells in the deeper parts 

Nutrition of Articular Cartilage — ^This is another question of fundamental impor- 
tance, and one concerning which there has hitherto been a grave lapse in our knowledge 
In a paper entitled “ Of the Structure and Diseases of Articular Cartilages ” tVilliain 
Hunter first described the circulus articuli vasculosus lying near the margin of the articulai 
cartilage, and in youngei subjects sending ofl-shoots on to the articular surface 

He states “ The distribution of the blood-vessels to the articulating caitilages is ^ery 
peculiar, and seems calculated for obviating great inconvenience Had they run on the 
outer surface, the pressure and motion of the tno caitilages must mfalJiblj’^ have occasioned 

frequent obstructions, inflamma 
tions, etc , u Inch ■« ould soon 
have rendered our motions pain 
fill, and at last entirelj depined 
us of them But b^ creeping 
round the cartilaginous brim 
nliere there is httle friction, oi 
under the cartilage, uhere there 
IS none, thej are perfectly veil 
defended from such accidents ” 
The outstanding fact lemains 
that Hunter believed that the 
eireulus pla^s an important part 
m the nutrition of articulai 
cartilage 

From the developmental 
point of view and from that of 
comparative anatomy, the extent 
to vhich the minute branches of 
the circulus penetrate over the 
articular cartilage depends upon 
the degree of extension of the 
synovial membrane ovei its 
suiface 

Spenmm B ITl, RCS 
Museum, shows the circulus aiti- 
cuh vasculosus in the knee joint 
of an ostrich, and vas probablj’’ 
injected by 'William Hunter him- 
self neaily two hundred years 
ago, and in Fig 71 is shovn the 
condition m the human full time 
icetus The minute injected vessels stray for a shoit distance at certain spots ovei the 
surface of the articular cartilage Toynbee came to the conclusion that the princip il 
source of nutrition of adult articular cartilage consisted m the Ijmph exuded from the 
large and convoluted vessels Ivmg beneath it m the cancellous spaces 

Recently there has been an attempt to attribute an impoitant part in the noinish 
ment of aiticnlar caitilage to the synovial fluid An argument in favour of this viev is 
the continued grovth, while free m the joint, of loose bodies of the ‘classical’ type 
ever, a loose body usually acts as an irritant, and causes a greater or less degree of 
synovitis with an outpouring of fluid rich m albumin which cannot m any sense of the 
Mord be designated ‘normal’ sjmovial fluid iMy analyses, which I now show for the first 
time, reveal that the normal fluid contains such a low protein content that it is \er\ 
doubtful ■whether it plays more than a small part in nourishing the articular cartilage 
(See Table ) 



Pir 71 — Blood ^c«•‘5cK of smiomiI niembi nii iml (luulu uticiili 
^TSCuIo';us m inioctcfl I ncc loint of imnun full time ftrtU'' 
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ily conclusions are as lollous — 

That the deeper stratum of the articular cartilage is largely noiiiislied m the mannci 

desciihed by Toynbee , j i i 

That the superficial stratum of the central articular area is nourished by the synovial 
Quid, and that the remamdei of the articular cartilage receives its nutrient supply from 
the circuhis articuh A'asculosus It mil be seen that, in the infective and to\ic types, 
this arterial circle is an important medium by nliich tovins attack the joint 

The subartieular bony lamella cannot be said to form an impenetrable bariicr, since 
aftei an injection of carmine and gelatin the colour leadily peimeates this zone Neither 
can the calcified zone of the 
articular cartilage be said to 
form a serious barrier The 
cpiestion next arises, Hon does 
the nutrient fluid gam access to 
the cartilage cells ^ No definite 
Ijniphatics mth an endothelial 
lining have ever been demon- 
strated in aiticular cartilage 
Professor Shattock has rectntlj 
dlsco^ered that if cartilage is 
stained by carbol-tluonm, nhich 
stains mucin pink (Fig 72), it 
mil be seen that the zone of m i- 
tiix immediatelj surrounding the 
cell groups is stained pink, and 
IS cMdentlv the most recenth 
formed and more mucinous part 
In i nell stained section it mil 
he seen that the pink zones 
blanch and intercommunicate 
In the supcificial pait of the 
aiticular caitiiage the meshnork 
IS hoiizontal m the middle zone 
more ii regular ind m the deeper 
/one the meshes he lerticallv 

M\ omi thcorr is that the 
irticuldi caitilagc lecenes its nouiishmeut from plasma that percolates along the mesh- 
nork formed b% this moie mucinous part of the cartilage matrix vhich surrounds the 
cell gioups and the pathological changes seen m the infeetne and toxic groups of osteo- 
utlmtis including the senile strongh suggest that toxic substances '’percolate alomr 
these sime nutiient paths 

Repair in Articular Cartilage —The phenomena of repair m articular cartil me throu 
eonsideriblc light upon osteoarthritis, especialh the traumatic tape 

Redfein uho performed a laige numbci ot experiments upon animals m ordci to 
uncsturiti the mode of icpair m irticular cartilage cimc to the conclusion that incisions 
experiment ilh innk lem lined open for long per, od^: and that uhen icpair took place 
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Expeumcnt 4 —Right knee-jomt of a rabbit opened and the articul ir cartilage of the tioclilt ii 
surface of the femur longitudin illy divided, («) in the centre, {b) ne ir later d edge One month 
Inter the labbit vns killed and the portion of the trochlcii suifice e\iniincd nncrostopic ilh It 
Mill be seen from Figs 74 ind 73 that both incisions are pi iinlv ^as^hlc 'ihtre is litttc, if in\ 
proliferation at the sides of the central incision (Fig 74), but on eithei side of the 1 iter il incision 
(Fig 75) there is i veil m irked prolifeiation of cartilage cells 

This expeiimtnt again demonstrated the greater vitality of the lateial portions ol 
articular cartilage 


Expckiment VL Production or Trvumvtic Ostuo- \htiiritis 


Eipenmail 5 —Right knee joint of rabbit The 
central part of the art'cular cartilige coieiing the 
trochlear surf ice of the femur and patellar articulai 
surface i\as pired an ay down to the calcified zone, 
ind the joint m as closed After a feu da j s the animal 
evhibited no limp or any sign of dis ibilitj Six u eeks 
later it m as killed The naked ej e appear ince of the 
joint IS seen m Fig 76 

Alicroscopical ex imination of a transverse section 
of the tiochlear surf ice is of considerable interest 
(Fig 7() It Mill be seen that there is no sign of 
repair of the paied sm face— indeed it has undergone 
necrosis The contrast betMccn the necro it central 
parts and the lateral portion, mIiicIi extends for some 
distance o\er the central portion, is verv marked 
Ihe most interesting feature is that the cartilage of 
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The Effects of the Lack of Cartilaginous Apposition and of Prolonged Cartilag- 
inous Apposition upon Articular Cartilage — 

hiipLi iinciil 7 — The Knee of i i ibbtt \\ is fully 110 X 6(1 iiicl immobiliytd bj i stiplc dmcn on 
either side into the lonci end of the femur ind upper end of the tibn— the joint not being opened 
A plistti bindigc u is ipplied to complete immobihrition Ihe nbbit ii is killed sj^ •^^eelvS htei 
ind n post nioitem peifoinied The stiples h id become loose nnd there u is i considernblc amount 
of lieu periosteal bone foimed m the vicinity of the holes in the femur ind tibn No mtra articuhi 
ulhcsions bctMten the cartilaginous surf ices were present, and the litter Mtre cserjisherc normal, 
sa\e ovei the tioehle ii surf ice of the femur 11111011, oiiing to full flexion of the joint, had not been 
in contact 111th 1 c irtil igmous suifice Here the cartil igc hid disappeared Full extension nas 
picientcd hi scirrmg ol the joint capsule 

Exptnmcnt S — Ihc ji itcll 1 11 as complctcI\ dislot ited to oiitci side of joint After death 
ten necks later, the irticulai cirtiligc ol the p itclla ind trochlcir surface had almost entireh 
dis ippe lied, ei idcntlj oning to the 1 ick of cirtil iginous ijiposition Articiil ir cartil ige clscnheic 
11 IS norm i! No comjicnsatoiv foimitions hid as jet occurred at the mirgin 

These and sinnlai experiments have in important bearing upon the pathologj ol 
ostco-artlintis, as they show that although m all probability mere immobihtj of a joint, 
pioiidecl it be healthy and that cartilaginous surfaces be in apposition, causes no degenera- 
tive changes in the latter, yet lack of cartilaginous apposition iisuallj causes the articulai 
cartilage to undergo transformation into connective tissue Redfern found that the 
uticular cartilage also iinderucnt this change aftci experimental amputations through 
joints It is clear that this change mav occur in the human subject after amputation 
Specimens Nos 41'0 1 and 412 2 , R C S Museum, show the loner ends of the femora 
from cases of amputation through the knec-joint In both cases the articulai cartil ige is 
1 erj thin, and has in places undergone transformation into connectn e tissue 

We frequentlj see examples of the same occurrence in old unreduced dislocations, 
both congenital and acquired, and in various deformities , and in these cases, as mil be 
mentioned later, compensatory osteophytic formations may actually occur at the articular 
margins from the physiological leasons already giien 

Physiological Effects of Trauma upon Articular Cartilage — Expenments 11 ere per 
foimed, of which the folloiimg is an example to ascertain nhether an isolated senes 
of traumata was m itself sullicicnt to produce changes in the articular cartilages 

Eipcumenl — A 1 dibit 11 as an isthetizcd and — the knee being flexed to bring the pstel* i 
in contact 111th the trochlear ‘■urface of the fcnnii, and the joint coieied 111th i cloth — i senes of 
1 ipid bloiis IV IS applied to the patell i mth i hammer so that both it uid the fcmui uere subjected 
to repeited percussion foi about tivo minutes Fiie necks latci the rabbit 11 as killed ind the 
irticuln suifaccs nere found to be perfectly normil md free from fibiillatioii 

This expeiiment should be compared mth Expeiimcnt 11 , described latei, nheie i 
suspension of Streptococcus sahvarius isolated fiom a case of pyoiihcea nas injected aftei 
peicnssion of i joint 


PATHOLOGY 

A CHANGES IN TIIF-i ARTICULAR CARTILAGE 
1 Central Part of the Articulating Area — Although not quite the earliest observable 
chinge, the most striking eaily departure from the noimal consists in the \iell-knoiin 
‘fibiillation (Pigs 80 and 84 ) of the central area of the articuln cartilage The poorer 
nutrition of the central area alreadj referred to appeals to be it least as important a 
factor m its earlier involvement as the greater pressure to 11 Inch it is normalij subjected 
In the knee-joint the articulai surface of the patella and trochlear surface of the femur 
lie, m mi experience, almost invariably first affected 

Tlie term ‘fibrillation is someiihat misleading, as I am unable to agree that the 
change consists in the formation of tiue connectn e-tissue fibres, but find that m the 
cases examined by me there is a splitting of the matrix mthout fibious metaplasia Careful 
examination in early cases mil often reveal that the first fibrils formed he liorizontall3 (see 
extreme left of Fig 84 ), and in their length occasionally far exceed the normal thickness 
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of aiticular caitilage The staining by muci-carminc of normal cartilage ie\tals the 
leason for this disposition since the more coUagmous poitions of the mitrix he supei- 
hcially m horizontal strata, but aie vertically disposed m the deeper portion 


AVlitn 


vertically fractured, articular cartilage shosss the same vertical stri®, and my t 

that the fibrillation m osteo-arthntis is due to the persistence of the sliata of moie 

collagmous matrix In certain cases I have observed cystic degeneration of the artieiilai 

Case 16 (personal series) Male, age 68 The knee-joint presented ^^ell-ma^ked signs 
of osteo arthritis The portion that was examined microscopically ^^as the posterior part 
of the internal condyle including the chondio-osteophyte 

In the substance of the articular cartilage is a sharply circumscribed cyst filled Mith 
finely-moleculai stained material (Fig 79) Smaller secondary cysts he by its side and 
are probably continuous By its side is a focus sliouing the initial stage of cyst foimation 
the matrix becoming finely alveolated and the cartilage cells disappearing In a ^tt 
earlier stage areas of the matrix lose their homogeneity and coloration, and become fineh 
granulai, tiie cells disappearing In many spots liquefaction is taking place m connection 
iMth cell groups, leading to the formation of microcysts Changes are slightly more 
marked m the superficial part of the cartilage, the 
free surfaee of whieh is here and there minutely 
pitted, picsumably from the rupture of nucroeysts 
The cyst lies at the base of a sessile osteophyte 
uhich IS of rudimentary size and consists of cartil ige 
superficially as fai as, and including, the summit 
This cartilage presents the characters of the normal 
articulai in regaid to the arrangements of the cell 
groups, and on the deep side presents the ordinal y 
calcified zone, uhich is continuous uith that of the 
irticulai cartilage of the joint Beyond the summit 
the cartilage merges into a well-defined layer of 
connectne tissue by an ordinary process of meta- 
plasia, fibre replacing the matrix Beneath this 
there is a well formed and continuous lamella of 
normal bone, and further outuard, beyond the 
limit of the osteophyte, the fibrous coreiing is 

icsolvable into two laj'ers One is of more open connective tissue furnished uitli delicate 
projecting folds covered uitli a u ell-marked lay^er of cells more than one m depth 
(synovial membrane) Beneath this the fibrous tissue is denser, lies directly on the bone 
and represents periosteum Tlie structure of the deeper part of the osteophyrte is can- 
cellous, uith very open connective tissue occupying its spaces, and uithout any obvious 
fat cells 

Epi-arlicuhn Ecdiondroscs — ^Not infrequently', tlie surface of the articular caitila^e 
IS lendcred irregular by smooth rounded elevations due to the mrasion of the deeper 
layers of the cartilage by' vasculir inroads of osteoblasts actnclj' forming new bone, the 
cartilage cells simultaneously prolifer iting Professor Sliattock most appropriately 
named these nodulir formations ‘epi-articular ecchondroses’ to distinguish them from 
the pen iiticulii ecchondroses at the articular edges As the changes progress, the 
cirtilagf gradually disappears from the central articular area, re%ealing the subjacent 
bone, the chinges m uliich Mill be shortly described 

2 Lateral Part of the Articulating Area —The important differences, not only m 
structure but m mode of nutiition, betMccn the later il and central portions to mIucIi mc 
hue ilieidy referred, explain the marked difference m the reaction of these parts to the 
1 lust of osteo arthritis 

llu Mtll-knoMii lipping of the articular margins, m nu experience, aluass succeeds 
the dtgtntratut clungcs m the central areas It is cleai that the neuly -formed cartilage 
IS largth formed b\ the sMiOMal perichondrnim, since, uhen traced from the surface 



Tk 70 — C^sUc dc,s,onmt\on of nrtiuihr cti 
near ba^sc of ostoophjtc 
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to-\\ards the deeper parts, all the gradations from the connective-tissue cells of this 
peiichondrium to fulH -formed cartiligc cells may be seen The theory of Cornil and 
Ramier which figures so largelj m text-books, that the peiichondrium mereh prevents 
the prohfeiatmg cartilage cells from escaping into the 3 oint, is not confirmed bv mv 
observations 

Some of the principal microscopic features of a chondro-osteophyte are exemplified 
by the following description of these formations at two different spots from the knee 
|oint of Cf/fc 24 (peisonal sciies) 

a Section (not figured) through a portion of the posterior aspect of the internal femoral 
condyle, including a small lecuivcd osteophyte The bone is of open texture containing 
fatt^ marrow covered with cartilage in the deeper part of which there is an irregular 
Molct 7one of calcification Near this zone thcie arc a certain numher of protrusions of 
ccllulai connective tissue, some of which also occur into the caitilage of the osteopliyte 
itsclt and others towards the articulating area of the cartilage (earlj epi-articular 
formations) Tlie ostcogenetic pioecsses of comiectnc tissue are richly provided with 
cells and in one case its contimiitv with the boncniirrow through a constricted neck 
was icadilv traceable the marrow immediatelv bevond the neck on the side of the shaft 
IS well formed adipose tissue and in the neck itself the connectne tissue is being converted 
into fat 

The general articular caitiligc shows a certain amount of horizontal fibrillation at 
the free surface and a little proliferation of cartiligc cells 



IR bU — ^^Tns^crsD ‘sprtion «iho\\iiu carU clmvos iii niticuhi niul stuictuic of chondro 

o^toojiluto Normal in mcinlimno X = the tmn_uhi focus of connective tissue icfeircd to 

in text (T>v o thirds ob] ) 


b Another portion of articulai surface including the lipped maigin (Fig 80) levcais 
the same general appearances as in the last described However, at one spot near the 
base of the osteophyte there is on the deep side of the articular cartilage, a tiianguhr 
focus of vascular connective tissue The tissue is lax in character well furnished with 
nuclei and merges at its base into the superadjacent cartilage, from winch it is ckaily 
denned by a process of metaplasia 

Sections of synovial membrane from the immediate vicinity of the articular edge 
show perfectly normal structure, without any sclerosis or thrombosis of capillaries or 
arterioles The vilh are abnormally voluminous, the investing cells intact and devoid 
of any small-celled infiltiation, either polymorphonuclear or lymphocytic The vessels 
in the subsjmovaal fat are quite noimal in structure, and patulous 

Although the above is the usual mode of formation of a chondro osteophyte^ 
occasionally a dev^elopment of cartilage in a synovial fold may become superimpose 
upon the lateral portion of the articular cartilage with which it fuses In rare eases the 
articular cartilage may be buried beneath a layer of newly formed bone formed in this 
manner (Fig 81) 
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splitting in the cartilage , the cell nuclei retain their stain, and there is no obvious forma- 
tion of fibre Still more centralwards the cartilage becomes thinner, the cells remaining 
healthj, till it disappears, after breaking up into irregular fragments The exposed 
irticiiHting area here consists of very dense bone, obviously due to sclerosis of the normal 
cancellous tissue 

For a short v aj’- the osseous 
trabeculte continued from the 
sclerotic layer are thickened 
Vt one spot immediately belov 
the sclerotic zone there is a 
microscopic island of hyaline 
ciitihge, and in the centre of 
this there is a small pseudo-cyst 
lesulting from liquefaction — the 
matrix here containing no cell 
nuclei Where the cartilage is 
u lilting, or its lemnants aic 
quite detached, the sclerotic 
hone beneath piesents a certain 
nuniber of areas extending from 
the ealcified zone, and distin- 
guished from the proper osseous 
substance bs their staining of a 
f lint 1 lolet colour, and being 
quite homogeneous in structure 
the proper bone being stained 
red uith the eosin In certain 
spots this homogentoiis material 
IS intiiii iteh mixed iMtli the 
limmited structure of the hone 
suggesting that it his aiisen In 

I process of degencrition occurring m the latter The cells in the degenerate areas are 
unstained or st lined acre fainth Here and there the more superficial parts of the 
degeiierite tissue contain groups of cells apparentls cartilaginous Shghtlj belon one 
of the extensions of degenerate tissue is the small nodule of cartilage already described 
\OL \— NO 37 
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If this sni ill ciitilagmous focus be t\aiiuncd under a lii^Iier po%\er (Fig 85) the 
dtgcncuitc ind nioit fauitl\ staiiuiii; osseous tissue lua^ be seen above and to the right, 
ind it IS elcai tli it the caitilage cells ha\c aiisen bs a process of metaplasia from the bone 
corpuscles, and th it the cirtilagmous matnv has arisen from the bony matrix m a similar 
mannci The cause of the dcgcnei ition still continuing to act the cartilage itself is 
undcigoing degeneration in the eentre 

The picscncc of c\sts in the articul.ii c utilagc his alreads been noted . the synoMal 
chondiomata mn dso iindcigo c^stle degenei ition ^^c thus see that there are at least 
thice topographical s irietics of essl m osteo irthritis There is no cMdence at present 
that c\sts of the semihiini eiitilagcs nn\ oun the sinic pithogcnesis 

C CIUNGES IN Tills S\NO\I\L MlsMBR VNE 

In I %ci\ laigc propoition of c ises the first nakcd-c\c appear nice of tlie disease 
oceius m the ctnti il lua of tlie irtieulii c irtilagc, ind the ssnoMal membrane cerj 
laieh shmis am obiious changes until the Inst sign of ‘lipping appears It vill then 

be noterl that at these spots the 
mcmbrtne is thickened, and there 
IS enl iigcment of the existing, 
with foiinatioii of new villous 
jirocesscs 

These changes ina> be quite 
local in the earl> stages When 
c\ limned during life at operation, 
the affected portion of the svio- 
\nl membrane appears nndnlv 
vasculai Microscopical examina- 
tion of the membrane m all sait 
the \cr\ adaanced cases shows 
that theic is a general hyperplasn 
iffecting all its elements and that 
the membrane and the newh- 
formed Mill are well supplied 
with blood-a'cssels — the arterioles 
and capillaries being perfeeth 
patent and showing no signs of 
arteiioscleiosis (Fig 86} Speci- 
mens injected with carmine and 
gelatin demonstrate well that the 
membrane is not in a state of 
diminished s aseularitv 

In eeitain cases, as is well 
known, the enlarged m11i become 
the seats of a form rtion of adipose 
tissue (lipoma aiboresccns of Mullei) Fig 87 leprcsents a good example of this con- 
dition from St George s Hospital Museum 

A further lemaikable change is the formation of nodules of cartilage m the svnoMal 
villi I haae discussed these interesting tumours elsewhere and have named them 
‘ synovial chondromata In the later stages of osteo-arthritis the hypertrophied synoa id 
Mill undergo secondary changes and the membrane becomes comparatneh smooth and 
atiophic In this late stage artenoselerotic changes maa sometimes be observed m the 
vessels of the capsule and membrane These have been noted in one ease bvf Hoffa am 
Wollenberg and more recently by Strangevsays Since, hov^ev'cr, these v'ascular changes 
if they occui at all, occur late m the disease it is difficult to see how they' can constitu e 
an etiological factor, as these observeis state 



llf SG — Vj Cou/tiis CISC \T«cuhiih of the m noual mem 
biTnc in ostoo irthiitic knccjouit such ns is u«unU\ met A\ith lu 
the cIfcisc TJic fintiilou*? ^ H iic jh coJom (luo 

thirds ob3 ) 
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Fio 88 sho^^ b borne oi the features of the later stages The section from near the edge 
of thc^trochleai suiface sho^^b elongation of the fringes whicli are fibrotic, the tissue 
almost as far as the endothelium being dense and somewhat homogeneous Most of the 
capilLuies are patent m the fibiotic aieas, although the fibre immediately around them 
IS arranged sonienhat confoiinablj' with the lumen In other fringes the coneentric 
srnngement of fibres around the capillaiies obtains without any surrounding fibrosis 
This striking des elopment of fibres round the capillaries might rvell be termed peri- 
capillaritis diflusa None of the fringes contains any fat In a few spots the capillary 
IS blocked by an associated proliferation of endothelium 

The gross changes in the capsule and intra-articular structures are too well known 

to requiie separate consideration 



Suppuration, as was originally pointed out by 
Sir Ben 3 amin Brodie, is a very rare complication of 
osteo-artlmtis A probable explanation of this fact 
Will be adduced below’ 



1 1(1 — I ipom'i irboroeconN (Hi j ^ 

M Ccor^c '' Ilo^jiit il Mu turn ) 
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ETIOLOGY AND ITS RELATION TO^ PATHOLOGICAL DEDUCTIONS 

Space will not allow a detailed consideration of the dilficult problem of the etioIo<n 
of ostco irthiitis md necessitates a sumniars of mam conclusions A more comnlete 
iniUsis of these will be gisen clscAshcre 

I inn perhaps icnture to gne the following definition that I hare formulated 
Osteo arthritis docs not constitute a disease sin generis but rather the series of pin sio- 
louicil or p ithologicil chinges tint occurs m i joint when it is subjected to prolonged or 
oil repeated iniurr cither mechanic il or toxic, but of i moderate degree of intensiU ’ 
I lie cuiscs ire tlurcforc rer\ r aried and there can be little doubt that the future will 
hrmir to light uiditionil fictors m its cuisation of winch we are at present i-rnorant 
t sUo irtliritR clnngcs for cxiniplc occur with greater frcfiuencr m certain diso'rdcrs of 
tiK ductless glinds such is leromegih than m nn opinion cm be iscnbed to mere 
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coincidence Whethei m these ciscs the joint changes aie due to the action of toMns 
foiined from failure of the ductless gland to supply the necessary link m the chain of 
metabolic endogenous pioduets, or ■nhethci m some nay the resistance of the joint to 
bacterial toxins is loncrcd, it is impossible at present to state 

Ihc 1 elation of ostco-arthritis to the group of nito-mtoxications due to defects in 
the excretory apparatus or the accumulation m the body of products of normal meta 
holism IS still undecided In spite of these undecided factors, there emerge tivo groups 
conceinmg the etioiogs of nhich ne hue a little more evidence The folloning pre- 
liminary classification is therefore adopted 
Traumatic o‘iko-arl/trifis , (B) Osteo 
fiBhrtiis due io bacterial toxim which arc 
y'' ,S‘~ formed locaUi/, (b) brought from some 

f, f ^ dmitiid focus 


! ^ ^ '■ Group A Traumatic or Localized 

/ G Osteo arthritis — Examples of this large 

1 \ group occur very frequently, and have 

) nioreoecr, considerable medico-Iegal impoit- 
ance In many cases it is diffieult to be 
S certain whether we arc dealing with a case 

K *2, ^ of true traumatic osteo-arthritis or whether 

ill ‘ tt- iyjfj the injure has loMcrcd the lesistancc of the 

Ijj » loint stuicturcs and caused the latter to 

^*1 S Mlh l^ccome the site of iction of bacterial 

' whl toxins It must not be forgotten tint 

f although artieulir caitilage is devoid of 
I't '■ ! vessels, yet it exhibits the cellulir response 

V ' ■* ^ / I vliich constitutes one of the pimcipal 

h phenomena of inflammation, and that the 

kb ' «> i''‘tter may be brought about by mechanical 

''fii injiiij’' quite apart from the action of toxins 

\ True traumatic osteo- arthritis is usualb 

V ^ ^ distinguished by the fact that the patho 

V, vt's'- * — y" 'yyy T! logical changes are in most eases localized 

'' ^ considerable period to that part of 

the joint y Inch IS subjected to the greatest 

s j yj/' degree of mechanical trauma Moreoeci 

' , important etiological factor lies in the 

— fact that the traumata are oft-repeated and 

rn 89 — Osteo nthntK. and fracture dfoiocntion of spread over a long period of time Clinical 

CNMnTl semilunar CTrtih^^c , i loose bod\ of the clxssical , . t i . tiip 

pi IS also present in upper part of joint (709 V 'Middlesex expcrirfiCntfll observations CRUSC 

Cteoum ) doubt wlietlier an isolated contusion of 

a joint is in itself sufficient to cause true 

traumatic osteo-aithritis, although it may undoubtedly be a predisposing factor 

Classification of traumatic osteo arUmtis — Among the cruses may be enumerated 

1 The presence within the joint of a loose body or other localized source of irritation 

2 Fractures involving joint surfaces or of the adjacent bone tint bring about altered 
edmement of these 

3 4,Itered articular alinement from disease of the limb bones vith consequent 
deformity 

4 Localized increase of articular stress of an occupational origin (Arbuthnot Lane) 

5 Osteo-arthritis m false joints 

6 Abnormal joint mobilit}, from rupture or stretching of cipsular or mtra articular 
ligiments 

7 The repeated mtra-aiticular haemoiihages of haimopliilia 


mr 


■ :jv 


Tk 89 — Osteo Titlintib and fracture dtelocation of 
CNtf’inTl semilunar cartih^^c, i loose bod> of the clxssical 
t's pi IS also jircscnt in upper part of joint (709 V Middlesex 
Ho'^pital Museum ) 
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cases the occurrence of the traumatic form is 
evidence of improper or neglected treatment 

Fi” 89 represents a knee- 3 omt from the Bland- 
Sutton*" Institute of Pathology of the Middlesex 
Hospital A loose body of the traumatic tj^pe 
derived from the articular surface of the patella 
which was fractured some years previously, lies 
immediately above the outer part of the trochlear 
surface of the femur Secondly, there is a marked 
displacement forwards of the posterior end of the 
external semilunar eaitilage whieh has become 
tvisted and adherent to the anterior end The 
osteo-arthritic changes are largely confined to the 
outei part of the lomt It is not uncommon to 

find changes in the ai- 
tieular cartilage, eon- 
sistmg in fibrillation, 
erosion, or nodular 
eminences beneath an 
abnormally mobile or 
damaged semilunar car- 
tilage of long standing 

riG 90 — Eirly ostoo irthntir chincca 
m knce-joint horn oso of humopbiln 
(740c St Birts Hospitil Museum ) 

Ihese changes are to be distinguished caiefulU 
from those arising after operations on the 
semilunar cartilages m which, either from 
division of the internal lateral ligament or 
faulty after-treatment, a condition of abnormal 
joint mobility has arisen Clinical and experi- 
mental experience convinces me that when 
loose bodies in joints are smooth, encapsulated, 
or situated in some part of the joint wheie 
they arc unable to damage the articular car- 
tilage, osteo-arthritic changes are unhkel\_to 
occur 

The follow ing experiment demonstrates the 
latter points — 

Experiment 10 — The right knee joint of a 
labbit was opened bj a ^e^tleal incision on the 
inner side, and a sm ill pellet of sterile wool was 
inserted into the supra patellar pouch In addition, 
three small sterile leaden shot were introduced 
The wound w is sutured in two la^crs and a col- 
lodion dressing applied 

llie after historj was quite une\entful , the 
ininial used the limb normalK and there was no 
limp Seiciitcen weeks 1 iter, on opening the joint 
it was seen tint the pellet of wool which had re- 
mained m the supra pitcllar pouch w is surrounded 
b\ a smooth and glistening she ith of connects c 
tissue The Icidcn shot were King pcrfcclK free md unaltered in the lower and front part of 
the joint Careful csiminition filled to rcccil am libnllation or other abnormal eh inges in the 
irticulir cirtiligc This spccmien is now in the 'Museum of the Rosal College of Surgeons 


I ir 'U — O tcoirtlinti-s oocumiu iIUr‘-c\cnl 
ittncks of ncutt rliciiimti m (-1 il" C m & 
Ho \ It'll Mu cum ) 
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When a tiaumalic loose body (i c a detached portion of tlie articular smface) is 
quite free, it occasionallj gives rise to generali/cd osteo-arthritic cliangcs These aie 
preceded by oft-icpcatcd attacks of sjnoMtis, and the articular cartilage participates in 
the inllammatory reaction caused by the loose body becoming cauglit between the 
articular surfaces In some cases these ostco arthritic changes are associated nitli the 
formation of synovial cliondroinata, and I have observed the association in the same 
loint of a traumatic loose body and of detached synovial cliondroinata 

Fig 90 (iS'pccinien 710c St BirtsIIosp Museum) sboivs early osteo aithritic changes 
in the left knee-joint from <i f ital c ise of lixmophiha — a boy, age 13 At the under siiri ice 
ol the external condjlc ol the femur fibrillation anti nearing anaj of the cartilage hate 
occurred Similar chmgcs are also picscnt in the articular surface of the patella and the 
synot lal mcmbianc is markedly stained In the right knee (not figured) the changes ire 
far more adtanced, ind ostcophjtes arc present Iherc can be little doubt that these 
changes m haimophihc joints are directly due to the mechanical irritation of the 
articular cartilage by blood 

Gioup B Osteo-arthntis due to Bacterial Toxins — 

a Ostco arthritis occurimg in the more ehionic forms of the so called specific infec 
tions, such as typhoid fever, jincumonia dysentery, gonoirhcca, sjphilis, etc 

My person rl obsei rations confiim those made by most other rvorkers, that nr these 
chronic joint allcetions it is raieh possible to isolate organisms from the joint fluid 
Ilowcvei, It IS illogical to aigue from this that the joint alfcctions arc unconnected vith 
the organism nhich has gnen rise to an existing oi recent infection 

Two altei native explanations of this absence of organisms from the joint fluid may 
be given (1) The speciali/ed synovial cells nhich arc disposed m manj lajers, partic 
iilarly near the articular margins, foim a baiiici effectually shutting off oiganisms from 
the joint cavity, save m the more acute eases The toxins elaborated bj these organisms 
gam access, however, to the sjaiorial fluid (2) The bacterial toxins are brought to the 
joint from some distant focus This appears the more likely hypothesis in most cases, 
the reason for this rierv mil be adduced latei 

As an example of the subdnision undci consideration may be cited the occurrence 
of osteo arthritis after acute rheumatism 

Fig 91 {Speemen 4518 Guy’s IIosp Path Museum) depicts a knee-joint from a case 
of rheumatism, and shows both acute and chronic disease The articular cartilage is fibril 
lated and softer than normal, and in addition there is some ulceration of the articular 
cartilage of the femur and patella The margins of the condyles are slightly lipped The 
synovial membrane is thickened and covered mth polypoid oiitgrovths The ulceration 
of the cartilage is probably of recent date, and the fibrillation, sy novial overgrowth, and 
lipping are osteo-arthritic changes caused by repeated attacks of acute rheumatism It is 
from a uoman, age 25, who was admitted for acute rheumatism and died in the hospital 
At the autopsy, both knees were found to contain opalescent fluid in which were masses 
of fibrin Myocarditis and vaKiilar disease of the heart w'eie present 

In this connection it as of interest to note that Poynton and Paine and Beattie 
have produced osteo arthritic lesions experimentally’' with organisms isolated from cases o 
rheumatism 

5 The so-called ‘idiopathic’ ‘spontaneous , oi ‘senile’ osteo arthritis 
This type is extremely common m persons wdio have passed the meridian of fife, am 
cases abound in e\ery out-patient department There is a school winch ascribes suci 
forms of osteo-arthritis occurring in elderly persons to the so called ‘senile degeneration 
(vide the term ‘degenerative arthritis’) Hoffa and Wollenberg liave suggested that le 
changes might be due to deficient nutrition of the joint structures brought about 5 
endarteritis obliterans of the nutrient vessels Moie recently, Strangeways of Cambri ge 
has advanced the theory that the changes arc due to alteration m the nutritive va ue o 
the sy'^novial fluid, w’hicli is brought about by arteriosclerosis of the vessels of the join 
capsule 
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Deductions to be dbawn as to the Etiology or the ‘Idiopathic’ ok ‘Senile’ 

FOR-M or OSTEO-ARTHRITIS rRO-K THE PATHOLOGICAL AND CLINICAL DaTA, ^^^TII 

AN Account or Some Experimental Observations 
a Deductions from the Morbid Histologij of the Affected Joints and from the Composition 

of the Synovial Fluid — j, ^ 

1 iMy analyses of synovial fluid from osteo-ai*thntic joints reveal the fact that it is 

actually richer in protein content than normal synovial fluid Secondly, on the theory 
of altered nutrition by the synovial fluid, the changes should take place in those parts of 
the cartilage most remote from its access, whereas the reverse is the case 

2 Although the ground substance of the articular cartilage, particularly of the central 
area, certainly degenerates, yet the cartilage cells usually show no sign of degeneration, 
and may actually proliferate This proliferation is particularly well-marked m the lateral 
parts of the articular cartilage uhere chondro-osteopliytes, often of large size, may be 
formed This proliferation is difficult to reconcile with the thcoiics of senile degeneration oi 
of diminished nutrition 

3 The changes m the bone are at first hyperplastic, and it is only at a later period 
that the neu Ij -formed bone becomes atrophic, and its cancellous spaces of open and fatty 
texture 

4 The changes m the synovial membrane are at first hijpei plastic rather than degenera- 
tive The marked increase of synovial villi, with formation m some cases of S 3 movial 
chondromata, is extremely difiicult to reconcile with any form of senile degeneration 

5 The sjmovial membrane m all the earlier cases examined was found to be highly 
vascular the larger vessels and capillaries being patent and presenting no sign of 
endarteritis obliterans There is evidence, honever, that m the later stages some end- 
arteiitis may' be present, and the synovial membrane admittedly becomes atrophic 

0 The joint changes bear no constant relation to age Similar pathological appear- 
ances may occur m middle-aged or young individuals, in whom these ‘senile’ changes may 
he very marked Furthermore, in very aged individuals the lesions of osteo-arthntis 
may be absent 

7 The conclusion to be drawn from the morbid histology strongly favours the anew 
that the joint structures aic acted upon bi/ toxic substances, which, in the poorly'-nourished 
eential area of tlie articular cartilage, bring about degeneration of the ground substance, 
and elsewhere proliferation The latter process is followed later by degeneration from 
the continued action ot tlie toxin The anatomical position of the lesions strongly' suggests 
that the circulus articuli aaseulosus is the principal aascular route through which the 
toxins leach the joint 

8 The usual absence of small-cell infiltration m the various joint structures and of 
inicro-organisms in the synovial fluid suggests that the toxie substances are not formed 
b\ bacteiia in situ but are brought from some other part of the body' 

b Deductions upon the Possible Origin of the Toxic Substances from the General 
Pathological Appeal anccs as Pcvcalcd Post Mortem — It was thought that a number of 
iincstigations of the general pathological appearances might throw some light upon the 
source of the toxic substances In this part of the research it is my pleasant duty 
to icknow ledge the help and facilities accorded me In, Sir Frederick Andrew es and 
Di Spilsburs 

From the subjoined tables it will be seen that — 

Out of scaentcen cises in Table 1 (slight osteo arthritis) potential foci of infection 
were present in fifteen 

Out of SIX cises in Table II (moderate degree of osteo arthritis), in four there were 
distinct foci of potentnl infection and iii two the CMdence points to intestinal toxaemia 
In all SIX cises well marked co-txisttnt lesions of an infcctne or toxic nature were 
jircst 111 

Out of three eases in 7 able 111 (ads meed osteo irthritis), m ts\o potential 
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infective foci veic present nul in ill tliiec ^.lrlons eo e\istent lesions — piobabh of 
infective oi toxic oiigni 

AVe thus see that the CMdence derived from the geiieril post-mortem pathological 
appemances m cases of ostco-arthntis cert.unl> lends support to the theorj tint the 
disease mai) be cuised h^ the iction, imongst otlicis, of toxic siibst niccs elaborated in 
ehronic infectne loei It should he iddcd that since it is not usual to paj particular 
attention to the teeth, gums, tonsils, or lecessor'* nisil sinuses m ordinarv post-mortem 
examinations, these possible souices of toxic ihsoiplion must he ruled out of count in the 
subjoined table Morcosei, intcstmil toxemii ma% be present vithout an^ aery striking 
naked-ej e pathologic il eh niges It is therefore possible th it mam of the potential 
infective foci found vcie themsehes sceoiul ir\ to intestinal infection 

Tabic J — Sue in Osii o AUTirniiis 


xo 

\ 

At I 

CUM 01 111 U 11 

1 1 oTi vine ]\n trill 
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lion of stomach 

Alhclomn of coronnr\ arteries 
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2 

M 

fiO 

J lactino of base of 
si oil 

1 uborculoiis foci both 
lungs 

Cniliosis of liter ami liclnojs 

! 

M 

75 

Sluingiilntcil ingiiiutil 
licnim 

’Intestinal toxtmm 
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atheroma of aorta 

i 

At 
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5 

M 

70 

Lohni pnoimionia 

’ Intcstmnl to\a mm 

Cbionic pancioatitis 

1) 

M 

58 
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7 

AI 

57 
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8 

M 

07 
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0 

M 

4S 

Oaicmoma of stomach 
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gl OW til 
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10 

M 

47 

Perfoiated gnstiic 
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Lnigo chronic iilcei of 
stomach 

X’o geneial P Al iJcrfoimcd 

11 

M 

28 

InfcctiNG endocnicUtis 


Cliionic paienchj matous nephriti5» 
mitinl and aortic endocarchti 
infarcts spleen and I idne^ etc 

12 

M 

GO 

Carcinoma of tho 
oosophngus 

Toxic ahsoiplion from 
grow th 

No geneial P I\I performed 

11 

r 

44 

Carcinoma of stomach 

loxic absoiption fiom 
grow th 

Ixidne^ s congested with cloiuh 
sw elling 

14 

M 

40 
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Toxic absoiption from 
gl ow th 

Xo geneial P At peifoimed 

H 

r 

39 

Lobai pneumonia 

Cliionic bronchiectasis 
right lung 

No general PM perfoimed 

10 

ai 

39 

Carcinoma of stomach 

Toxic absorption from j 
grow til 1 

N 0 general P Af performed 

17 

r 

1C 

SeptiC'cmia 

Suppurate e aithntis 
left shoulder 

Lungs congested and cedematoua 
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Tabic II — MoDKnATE Di grle or Osteo- \otiiiuii& 


NO 

Sex 

UI 

CACsi or DriTii 

I’oiisnui IxiicriAi 
loots 

Co I MSil M LI stOS'-, IKOIlVnLl 01 
Isueauj oil loxieXeitiii 

1 

M 

69 

— — 

Phthisis 

Both lungs full of 
abscesses 

Atlieroma of coronar\ arteiies and 
aorta 

2 1 

M 


Cirrhosis ot li\er 

> Intestinal (ract 

Cirrhosis of Iia er and pancreas 

3 

F 

■19 

1 

Ur'emia 

Chronic suppuration m 
nccessorj sinuses 

1 

KidnoA'S sclerotic Old penspleni 
tis Tricuspid and mitral a aU es 
thickened 

4 

r 

G6 

CUolelitUiasis 

1 

1 BiharA tract 

1 

Pancreatitis Abundant gron th of 
B coh from urine 

S 

1 F 

1 

48 

Sei^tic'Tjmia 

1 Wide spread chi oiiic 
deimatilis 

Cloudy swelling of kidneys FattA 
degeneration heart anti In er 

G 

I 

51 

1 

Carcinoma of liead of 
pancrea«; 

’ Intestinal tract 

1 

Remainder of pancreas hard and 
fibrotic — obstruetne bdiary eir 
rliosis 


Tabic III — Ad^ vNci d Osiro-AUTimiTis 



1 

Irl \ 1 

\u 

) CAtM OP Di Mil ^ 

PoTrsiiu. iNirerni 
locis 

COIMsllsr LlsIONs, IHOIiVIiLA 01 
IXPLCTIM 01! lOAIC h MLRl 

1 

M j 

08 

Cerolnal h'cinorrhago 

i 1 

Atheroma of cerebral renal, and 

1 coronary arteries, and of aorta 

o 


1 05 

1 

Fiactuied base 

1 

Cliionic cholecjstitis 

1 Vegetations on aortic vahes 
' Atheroma of aorta EAiclonoc 
of old peritonitis 

3 

M 

^ 19 

i 

tjia:mia 

' Chionic cjstitis 

Suppuration m 
prostate 

i Interstitial nephritis Atheroma 
of aorta 


The frcqucnc\ AMth A\hich nthcronn nnd arteriosclerosis A\ere picsent in the aboAc 
series is of gieat interest, and suggests tint thev liavc tlie same cause as the osteo-artlnitic 
clnngcs Fuilhermoie, as a generd rule it A\as found that the degree of osteo-arthntis 
present w is piopoitionatc to tlic extent of tlic arteriosclerotic changes The theory tint 
irteiioseleiosis is piiinirih iiiflaminatoi\ rather than degenerative wc ove to Virchov 
ind the c\ ideiice in f ivoiir of his a icai is strong, aithougii, as in osteo arthritis, there is 
in absence of small-cell iiifiltiation It is probiblc that old age is a factor, as in osteo- 
irlhnlis, onh through Airtue of the fict tint it alloAAs time for chronic bacteiial infection 
gradu ill\ to brcik doAMi local pOAACis of resistance 

c Dcdaclioiis from Climcal Data — Space amII not permit the enumeration of casc- 
hislories but compels me to sumiuari7c m\ conclusions from a critical stiuh and anahsis 
of i 1 irm niimbci of liospit il ind jiriA itc patients In at least 05 per cent of c iscs 
of osteo iithritis I hiAt been ible to sitisfA iinself tint i definite foetis or foci of toxic 
ihsorption A\trc jiresent 

1 iin uinblc to find records of i single cisc Ashere treatment directed toAA irds the 
foius or foci in question has not produced unehorition of the loint condition ind in m me 
c ises cure Ins resulted V eiicfiil inaKsis of niA person il cases uid of cases published 
h\ other iiu esti<; dors — including those of Sir \rbuthnot I inc’’ ind Sir Kenneth GouIIia 


• 1 mn to Sir Xrliutliiiot Inin mul to l>r AIuUli for kind ficlp iii tin-, aspect of tin rc-earcli 
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—convinces me tliat the aithritis on the thnitil evidence must be considered as the result 
of the mfectnc condition ind that this co cMstence and the effects of treatment cannot 
be dismissed b\ ain lational person as a mere foitmtous coincidence 

The possible foci of toxic absoiption aie xerj'- mimeroiis , and my experiments upon 
animals led me to believe that the ]omt lesistance is gradually broken down It is this 
jnolongcd resistance of the joint vhich piobably iccounts for the fact that osteo arthritis 
IS more common m those past the mcjidian of life 

e/ Dcdiiclions fiom EvpaimeiiM Ohsciivdioiis — It is obvious that if we are able to 
piodnce osteo arthiitis cxjjciimentalh by bicteiial toxins, and particularly if the bacteria 
are obtained from an obvious focus of infection in a patient suffering from osteo-arthritis, 
this evidence must lend stiong suiijiort to the thcon of causation of the latter by bacterial 
toxins 

The following tspical cxjitiiincnt of mine m ii, be quoted — 

Eipct imtiil I]— Ihe S(rc]ilocorriis '•alnarnis was isolated by Dr Standish from the teeth 
sockets of 1 male jiaticnt, age h'>, wath mirkcd jnoirhcea dvcolans, who also had osteo arthritis 
of the left hip A broth culture of the oiganisni w as prepared Of this culture 1 c c v as 
injeeted into the light knee, and h df this quantity into the left knee, of a rabbit The left knee 
had been preciously subjected to percussion for two minutes with a mallet Six weeks later the 
animal ivas killed The left knee (w'liich it is to be noted h id received only half the amount of 
organisms receixed by the right, but which li id been subjected to percussion) was filled with thick 
creann pus, the s\ nox i d membrane w is converted into granulation tissue, and some absorption 
of the arficuiai cartdige had occuiied fvo tuic osteophytes were present The right knee joint 
presented unequixocal signs of osteo aithritis 

This expciimcnt demonstiatcs also the impoitant part xxhich tiauma may plaj in 
lowering the resistance of the joint to infection and affords some explanation of the 
frequency xxitli which the onset of osteo arthritis is preceded bj trauma 

As IS xvell knoxvn, the joint fluid m osteo-artliritis is m a very large proportion oi 
cases, sterile I haxe, hoxxex'er, found that this sterile fluid xxlien injected into the joints 
of rabbits induces degeneratix'e changes m the articular cartilage , tlius demonstrating 
that the fluid from osteo arthritic joints conianu lovic substances 

Experiment 12 — Fiom the knee joint of a case of early osteo arthutis witli efiusion, 2 cc of 
sterile synoxaal fluid were injected into the right knee joint of a rabbit, and t 5 c c into the left 
Six days I iter it was noted tliat the temperature xxas raised ox%r both joints, md some limitation 
of flexion w^as present from musculai spasm This, hoxxcxci, soon disappeaied, and the joints 
appeared normal Four months liter, hoxxcxci, on examination the joints shoxxed xxell marked 
superhcial erosion of the articular cartdige at th- junction of the trochlear and condjlir portions 
of the articul ii surface 

The folloxvmg experiment xxas peiformed to ascertain tlie reaction of the joint to 
metabolic poisons formed in the intestinal canal upon the organic constituents of the 
intestinal contents In the boxvel tyrosm is first changed to highly poisonous hydroxy 
phenylethylamme (tyramme acid phosphate) and ultimately to the relatively innocuous 
jahenol 

Similarly p-iminazolylethydamine (histamine phosphate) is formed fiom histidin 

Experiment 13 — Into the right knee-joint of a rabbit 0 o grm of lustamine phosphate dis- 
solx ed mice of sterile xx iter xvas injected and 0 227 grm of tXTamme acid phosphate m a 
similar quantity of sterile xxatei xvas injected into the left knee joint It should be noted that 
0 001 grm hypodermically is the human dose of the former and 0 02 grm of the latter 

No reaction of any' kind occurred m the joints, noi xxas any constitutional reaction obserxecl 

Osteo-arthntis Occurring in Diseases of the Central System, such as Tabes and 
Syringomyelia— As is xvell known, m these diseases the joints may be the seat of patlio 
logical changes, xvhieh save that all the processes tend eventually' to become exaggerate , 
are, as Sir Frederick Eve pointed out, similar m all respects to those occurnng in osteo 
arthritis It seems highly' probable that the osteo-arthritic changes are not due direct j 
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to the disease of the central nervous system, but that the latter in some vay leads to 
the increased lapidity and extent of these changes 

Osteo-arthritis Occurring in Chrome Gout —Microscopical examination of the 
aiticulai cartilage in gout does not lend support to the view that the osteo-arthritic changes 
ire due to the irritation induced by the presence of erj^stals of sodium biurate, for there 
IS veiy little piohferation of the cartilage cells in their vicinity we are not thus faced 
with a form of traumatic osteo arthritis The actual etiology of gout is still unsettled, 
hut on the analogy of the types of osteo-arthritis already passed under consideration, it 
would appeal that the joint changes occurring m the chronic form of the disease aie 
hvought about by the action of bacterial toxins 

SYMPTOMATOLOGY AND DIAGNOSIS 

Although, as w^e have already noted, osteo-arthritis particularly when of the 
tiaumatic and infective types, may occur m young persons, yet the subjects it selects are 
usually middle-aged or elderly In my experience males are slightly more liable to the 
condition than females The traumatic form usually, but not invariably, affects a single 
joint, w'heieas the infective oi toxic form may be uni- or polyarticulai The lattei va^let^ 
commonly commences in the hands and feet, w’here the terminal interphalangeal joints 
ire usually fiist affected, often with formation of Heberden s nodes The onset is usuall-s 
slow insidious, progressive, and unassociated with raised temperature or marked con- 
stitutioml symptoms Aching in one or more joints after use, often associated with a 
slight degree of sw elhng, is generally the first symptom The pain and sw elhng gradualh 
increase, and if examined at the early stage it is often possible to find slight increase of 
temperature over the joint and a little painful limitation of movement by muscular spasm 
The piesence of fluid may not infrequently be detected , and m certain cases fluid may be 
piesent in marked quantity, not only m the joint itself, but in bursie communicating tliere- 
with, and occasionally m bursse and tendon sheaths quite unconnected with the joint 
caMty In a series of investigations of the synovial fluid from these cases in which 
Dr Arthur Davies, pathologist to the Dreadnought Hospital, Greenwach, has rendered 
invaluable assistance, w'e have not succeeded in discovering the presence of bacteria ,]^but 
from the observations already made, too much weight must not be placed upon this 
negative evidence The fluid, as has been stated, is rich m albumin, and differs thus 
markedly from normal sjnovial fluid 

In some cases a somew hat rapid effusion of fluid may form the first sign of the disease 
Tins early heat, pain, and fluid effusion appear to point strongh to the mflammator^ , lather 
th m to the degeneiative, origin of osteo arthritis 

The aching and pain m the joint after use are larelj suflicient to pre^ent the jiatient 
from following his occupation m the early stages Stiffness after rest, and particularh 
first thing m the morning, become marked features, although this sj mptom m itself rareh 
causes the patient to seek relief Thickening of the syno^ lal membrane or capsule is not 
I marked feature at this stage Aftei a \ariablc period, lipping of the articular margin 
maA he distinct^ felt , the earliest lipping, as it consists of cartilage onlj , maj not be 
ipparent on a-^a^ examination The sanoaial membrane can now be felt to be thickened 
particuluh round the pitclla and trochlear surf ice of the femui, and loose bodies such as 
chondromati growing therefrom mas be detected I here is ‘snowball crunching crepitus 
on inoNcinent from the mutual apposition of thickened ssnosial fringes 

In the later st igcs when the irticiilar cartilage oscr the central area has been worn 
"\ u amj the bone has become exposed j) iin becomes i more maiked feature The 
PUient often comjil uns of a constant gnawing pam as if the ‘bones are gnndiii" 
logcther is indeed thc\ ire The constant pam worse on exercise, is often of such an 
tvhaiisling n itiirc tint ipiticntmis rajiidh lose weight become m irkcdh neuristhenie 
uid his existciuc be s ulh embittered on the other hand sMiijitoins m u be reniarkabh 
‘•hglit \t this stigt ostco])h\tie outgrowths nia\ be \cr\ m irked ind there is iisu ilh 
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harsh giating on mo\cment (although when cbmnation occurs movement becomes 
smoother), associated with shortening lateral mobility, and carious kinds of deformits 
At this stage there is usually an absence of fluid m the joint (‘ arthrite seche ’) 

The rarefaction, which, as w'c have alrcadj described, occurs m the cancellous tissue 
of the articulai cvtremities shows up m a conspicuous manner on a-ray examination 
which may reccal pseudo-cystic spaces tracersed by attenuated bony trabecula; 

Differential Diagnosis from Rheumatoid Arthritis — In rheumatoid arthritis wc line 
the clinical and pathological picture of a more marked inflammatory process than is the 
case m osteo arthritis This mflammatorc process brings about a reflex muscular spasm 
which tends m the more acute types to cause a considerable degree of limitation of joint 
moyement Owing to the immobilit> of the joint, no obstacle is placed m the way of the 
outgrowth of a synovial pannus which gradualh extends over the surface of the articular 
cartilage There can be little doubt that the vitality of the cartilage is seriously interfered 
with through the action of toxins, and that the advancing synovial pannus of granulation 
tissue serves the purpose of replacing the degenerate cartilage It is easj to see that the 
end-result of this process is usually intra-articular ank>losis 

In the more chrome process of osteo artluitis muscular spasm is slight or absent, and 
the continued movements prev'cnt the pannus of granulation tissue from the sjnovial 
membrane fiom encroaching upon the surface of the articular cartilage, just as the move 
ments of the foetus before birth gradualh disperse the connective tissue covering the 
irticular cartilage , true mtra-articular ankylosis therefoie occurs rareh, if ev'er 

In rheumatoid arthritis, the swelling of the synovaal membrane and capsule is more 
marked, and causes the typical spindle-shaped swelling of the joint The disease occurs 
more commonly in women between the ages of 20 and 40, and usually sev eral joints are 
affected EeTri' stage of acuteness mav' be seen, and constitutional sjmptoms are often 
present, such as anmniia and wasting, also v'asomotor changes such as sweating, coldness 
and glossiness of the hands or feet, oi tingling, numbness and a sensation of pins 
and needles m the same situations Associated enlaigement of h'niphatic glands and 
spleen may occur in children (Still’s disease), and not infrequentlv this glandular enlarge 
ment may be detected m adults The prolonged muscular spasm causes atrophy of the 
tissues surrounding the joints, including the skin, hence the name ‘atrophic wdiich is 
sometimes giv'en to the disease or group of diseases 

TREATMENT 

In the traumatic gioup, prevention is naturalh bettei than cine, and in mam cases 
the occurrence of this variety is due to faulty treatment Howev'’er, as this form is 
usually localized, appropriate treatment of the deformity oi other souice of irritation 
where practicable may’’ stop the progress of the disease 

I would adduce the following general principles of treatment, winch are particularly 
applicable to the earlier and active stages of the disease, and for the infectme or toxic 
group, including the ‘senile’ variety — 

(1) Eradicaiion, as far as possible, of any focus oi foci of toxic absorption, including 
measures that prevent the foimalion oi assist the elimination of sijsteniic toxins (2) The 
cessation, particulaily in urn aiticulai cases and m the loiver extremity, of picssure between 
diseased articular suifaces (3) Local tieatmcnl to the joints themselves to stimulate defenstic 
reaction of articular elements, and to picveni ankylosis (4) Dietetic and medicinal treatment 
It IS desired to emphasize stiongly that it is m the early stages, befoie serious struc 
tural changes have occurred in the affected joints, that treatment is often of great benefit 
and cure may result The pessimistic or laissez-faire attitude prevalent concerning the 
treatment of osteo arthritis appears to be unjustified, and exists because, from ignorance 
of the cause, the joints hav'c been allowed to drift to adv^anced structural change 


* I indebted to Sir Robert Jones for J md suggestions m the preparation of this section 
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1 The Eradication of Foci of Toxic Absorption — The possible foci of toxic absorption 
aie veiy numeioiis, and several may co-exist A caieful and exhaustive examination of 
the vhole patient is necessaiy m every case, and should particularly include the accessory 
sinuses and the whole of the alimentary, respiratory, and gemto-urmary systems 

Co operation m this search between surgeon, physician, and bacteiiologist is absolutely 
essential, and it is this lack of co-operation that is responsible for so many failures 

In my series of cases of osteo-arthritis, failure to discover such foci of toxic absorption 
or evidence of their previous existence, vas rare In many cases the adheience to this 
principle combined vith vigorous local treatment has led to cure Although I attach 
importance to the presence of pyorihcea alveolaris, yet it appears probable that m most 
cases the condition is associated with bacterial infection of other paits of the intestinal 
tract by organisms, particularly streptococci, which have escaped destruction by the 
gastric juice 

In some of these cases, as Sn Arbuthnot Lane and his co-w'orkers have showm, 
intestinal stasis may be demonstrated, and m others the fieces contain pathogenic bacteria 
It is mj practice m all cases w here marked pyorrhoea is present to investigate as fully as 
possible the condition of the whole alimentary tract Toxic absorption from the latter 
constitutes the commonest mode of origin of osteo-arthritis In ivomen the uterus and 
Its adnexa should ahvays be investigated and inquiry made as to menstrual irregularities 
or the presence of discharge 

Simultaneously with treatment directed towards the eiadieation of foci of toxic 
absorption, the pimciple of treatment under discussion should include measures that 
assist the elimination of toxic substances by the skin, bowels, and kidneys, and the raising 
of the natural powers of resistance of the patient by every means within our reach The 
latter may profitably include the use of autogenous vaccines 

2 The Diminution of Intra-articular Pressure — Rationale — ^The articular caitilage, 
one of the most important functions of w'hich is to preserve the subarticular bone from 
friction, is being acted upon by toxic substances, and if subjected to pressure and friction, 
must become worn aw'ay Furthermore, the cancellous bone is atrophic and unable to 
stand normal pressures Every effort should therefore be made to dimmish articular 
pressuxe, particularly in the lower extremity, in the early stages , and if the toxic focus 
IS dealt with vigorously at this stage, a cure may sometimes be anticipated 

In cases with somewhat acute onset it is justifiable to immobilize the limb in plaster 
't fust to attain this end, the joint being placed in the position which experience shows 
to lie best should ankylosis occur 

In cases of average seventy, the principle may be attained m the lowei extremity 
In the wearing of a splint which prevents or minimizes mtra-articular friction, but allows 
the patient to take a moderate amount of exercise, for this improves the general condition 
of the patient and tends to pre%ent muscular wasting The exeicise should be carefulh 
suptr\iscd as if earned to excess it maj be harmful 

In the lower extxtmitj the principle of extension or of diminution of mtra-artieulai 
pressure bx keeping the joint surfaces apart, combined with mo\ement, although ideal 
Ihcorctieilh usuallv neccssitxtes expensne appaiatus, and it is doubtful whether the 
joint surf ices can be separated sulfieienth without exercising stiain upon the eapsular 
hgunents xnd sj noM xl membrane which arc themsches often diseased IIowt^er, apart 
dtogethxx from tin question of combining extension with mo\einent there is no doubt 
fhat the wexnng of x comfort xblc light, md well-fitting support such as i 'Ihomas c xhper 
''Phnt or moulded leather support which keeps the joint m the position of gre itcst use to 
Ihi iiaticnt must markedh dimmish intra-artieul xr friction xnd xisualh brings iboxit 
lonsidtrxblt relief Pressure xnd friction xrc naturalh less potent in the upper extremit\ 
hilt the s xmc principles m x\ be applied ’ 

H\ tins eennbmxtion of diminution of intrx-articul ir fnetion md tre itment of foei 
"f toxic ibsorptiem \er\ m xrked improxement in i\ be expected in e irl\ stiges I nfor- 
tuiixteU owimz to the modcrxtc se\erit\ of ill the sMiiptoms the piticnt does not often 
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seek relief until gra^e stTvictural changes ha\c taken place in the joint The pioblein of 
treatment is then a more difficult one and the results aie b% no means so satisfactorj 

The principle of diminution of mtra-articular friction and of n eight-bearing in the 
loner extremity icmains the same 

Broadh speakinat n e maj sas that the principle maa be achics ed either bs operatu e 
or non-operative measures and that nc mas aim either at ankslosis or at the retention 
of a mosable joint The particular measuies to be adopted depend on mam different 
factors, and each case must be carefulh considered on its onn merits A fairly firm 
extia-articular fibioiis ank^losIs mas iisiialK be attained be fixation m the optimum 
position by a splint If ne desire to retain morement, short of drastic measures, the 
method of combining extension nith moscnitnt mentioned abo\e mas be adopted 
Before a splint can be applied to bring this about manipulations to stretch adhesions 
tenotomies, and m some cases the chiselling anas of obstructing osteophj’tes maa bt 
necessaij E\en if it is decided to aim it ankilosis these preliminaries mas be necessars 
111 oidti to obtain the best position A large number of these cases are painful because 
of the presence of adhesions in the joint If an anaisthetic is gisen and the adhesions 
aic broken donn, ind if movements are practised aided bs a masseur an improsed range 
of niosement nitli allcMatioii of pain often ensues and this improscment is maintained 
foi a considerable time These manipulations should alnass be performed bs a qualified 
medical man, and ne\ei under an\ circiimst inccs b\ the instrument maker Experience 
slioMS this caution to be serj neccssars When the splint is applied the patient no longer 
hesitates to r\alk through fear of pain and his general condition mas markedh improse 

Theie is reason to belies e that if the toxic focus is properh dealt nitli the process 
of absoiption mas oeise the exposed bone although it never becomes cosered anen 
■with articular cartilage, act becomes sclerosed hard and polished and a natural cure 
mar be said to hare occurred 

Operatic e measures are indicated m acute cases mth se\ere pain or in \oiing oi 
middle-aged persons m nhoni the disease appears to be no longer active but has left a 
jiainful and deformed joint or one m -011101) movement is limited It is far too frequenth 
oierlooked that if a focus of toxic absorption exists anc benefit derntd from operation 
must be of a tempoiarv natuie onh unless this is accompanied or preceded bt a successful 
ittack upon the focus 

The operatn e measures t art considerablt and et ery case should be carefullt judged 
on its ottn merits taking into consider ition the patients age occupation and general 
constitution lire icsults aic sometimes disappointing, and this should be explained to 
the patient ttliose personal desires, in addition should be carefullt considered For 
example the pros and cons of ankvlosis or of an attempt to obtain a mot able joint should 
be fianklt discussed 

AUhroplnsUj or the interposition of pediclcd flaps of fiscia oi other substances between 
joint surfaces denuded of articular cartilage is sometimes performed in the case of the 
hip elbott patellofemoral joint etc In certain cases marked improtement occurs 
cspeciallt if ant toxic focus is sought out and successfullt treated oi the process has 
come to an end Otherwise it would appear that the iascial flap must undergo the same 
fite as we hate seen occuis to other mtra-articular connectite tissue structures 

In a recent discussion on the treitment of osteo arthritis of the hip- joint at a meeting 
of the British Orthopaidic \ssociation it was almost unammouslt agreed that the opera- 
tion of arthroplastt of this joint was disappointing m its after-results In the light of 
the pathological d ita gi\ en abor e the reason for this seems clear Arthroplast^ of the hip 
m no wa-s diminishes ivcight-bearing and it is the weight of the bod\ tiansmitted through 
the atrophic articulir ends of the bones that causes a continuance of the s\mptoms The 
opci ition dcMsed b\ Sir Robert Jones often prores \ers beneficial in old jieople who art 
un iblc to stand the shock associittd with excision It is qiiickh performed and gi'cs 
rise to rer\ little shock 

RcmoLdl of Osteophytes — The ruthless chiselling iwa\ of osteoplntes is to be depre- 
cated since w e ha\ e seen that the% are compensators de\ elopments w Inch often plaj a 
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uselul lole The rare indications foi removal of osteophytes are ( 1 ) 'SVhen tliey interfere 
vitli movement, ( 2 ) When the\ cause se^eie pain by pressme on an adjacent ner\e 
(t) 'NMien they are themsehes subjected to painful piessuie 

Handley’s operation of cheilotomv is especially indicated in comparatively young 
persons ■\\hose sy’^mptoms are not acute, but in uhom mo\ement is markedly^ restricted 
b\ ostcophydic formations and yho should be given the chance of a moie movable joint 
short of the more drastic measures of ai-throplasty or excision An important practical 
point to bear in mind m these cases is that there is usuallv adaptne shortening of the 
capsule and extra-articular structures, and remo^al of the osteophetes does not in itself 
in m\ experience usually restore full movement although pain is markedly lessened 

Eicision is particularly indicated in suitable cases uliere pain is ^erv acute It 
ina\ be performed either to obtain fixation oi movement In the former case it must be 
icinenibercd that although the cancellous tissue of the bom extiennties is of reiy open 
ind fittv texture, y^et good union risualh occurs 

Excision of the hip is rarelv indicated in elderl\ peisons, since the turning out of the 
he id of the femur is associated iMth a consider rblc degree of shock 

In ^oung or middle-aged persons the operation is indicated vheie pain is a marked 
sMiiptoin In the prst the operation has been perhaps soniervhat unjristly^ condemned 
If honerci, proper after-treatment is adopted, and the toxic focus suitably treated, there 
rppears to be no reason to expect m the neu joint the mstabiht\ and recurrence of the 
disease vliich lirs been often noted m the past 

.lithwdesn — The results of this procedure particularly' m the case of the hip haye 
been somcuhat disappointing ouing to frequent frilure to obtain union I believe that 
the dis ippomting results can be largely' explained on pathological grounds since, as y\c 
hue seen, the subarticular lay'cr of bone is sclerosed and does not therefore readily unite 
■with the corresponding opposed lay'er The turning out of the femoial head is associated 
■with 1 considei iblc degree of shock, 11111011 111 itself is \ draiiback of the opciation, particu- 
luli 111 eldcily people 

1 Local Treatment of the Joints Themselves — It can haulh be sufficientli 
cmi)lusi 7 cd tint unless the first tiio principles arc adhered to no great or lastimr benefit 
mu be derued from local measures The latter form a useful adjunct but 'used by 
thcnisch es ilmost 1111 rri ibly lead to disappointment Unfortunately , it is only too 
common to sec c ises that hai c tried ei cry form of local therapy and h 11 c trai died from 
one hydiothcripcutic establishment to another, and during the nhole period no attention 
Ins been paid to the first ti\o all-important principles 

Ridnnt licit clcctriciti local baths ionization, massige and moiemcnts both 
ictu c md p issii e arc often of great 1 due since the stagnation of circulation that 
f Hours toxic iction and inhibits the action of antibodies is prcieiitcd Furthermore 
m ill ciscs of osteoarthritis unless ne are definitely aiming at inkylosis the joint or 
loiiits should be put through their full nngc of moicmcnt eich day, for by this precaution 
iiikilosis deformity md musculu nasting may be larccly preicntcd and m iddition 
mlcrfiuncc y\ith moycinent by osteophytes is thus uoidcd 

TIk filth of some 111 loc il measures enmot be better ilhistntcd than by the fict tint 
III i modern nork on ostto irthntis the first tno principles that I liaie mentioned ire 
miiored iltogclhcr md the book ends yyitli in appeal m support of the tre itrnent at i 
y\ill knoiMi hydrotlieripcutic establishment '1 he trcitmcnt rccomniended for bony 
nodes of the llcberden type is tint they should be nripped in lint so iked m i sitiiritcd 
solution of sodium eliloride 1 he intlior iiaueK rein irks tint the method must be used 
lor i consider ible linu if "ood results ire to be obt lined 

t Dietetic and Medicinal Treatment. — Some jilusieniis in eonsulerible stress 
upon these fietors It is reioinmended by some tint the e irbohy dnte md fitty eon 
stitiieiits of the diet should be rediieed m onle r to jireyeiit m mere ise of the intient s 
yMichl Mill liquors ire exeliidtd illliouufi fi"fit nines -sntli is yfiistlle— m moderite 
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quantity aie peimitted The rationale gnen for tins tieatment is that by leason of the 
piesence of osteophytes the joint is in an ‘extremely imtible condition’, and that any 
addition to the body aa eight increases this irritability HoAvever, there is no doubt that 
this treatment is based upon erroneous pathological aucaas Sufferers from osteo arthritis 
are so apt to lose Aveight from the constant exhausting pain, that it seems desirable 
that the diet should be generous, strengthening, and digestible, and yet not of such a nature 
as to faA'our intestinal putrefaction 

With regaid to medicine — guiiacum, sulphiii, aisenic, and the iodides all have 
adA ocates 

In conclusion, it is my pleasant duty to express my thanks to those — too numerous 
to mention in detail — Avho have assisted in A'arious Aiays m this research Certain 
acknoAAdedgements liaA^e aheady been made in the text In particular, the Avoik OAies 
Aeiy much to the help and criticism of Professor Shattock, aaIio honoured me by alloAMiig 
the experimental AAork to be performed in his laboratory at St Thomas’s Hospital, and 
AAhose kindness, sympithy, and encourigement have been stimulating and inspiring 
To Sir Arthur Keith I am indebted for much help and foi grintmg me permission to 
AA'ork at the Royal College of Surgeons The Medical Reseaich Council have geneiouslj' 
defrayed the expenses of the research by a grant from their funds 3Iy colleagues at the 
Seamen’s Hospital, GieenAiich, particulaily Professor HcAA'lett and Dr Aithur DaAaes, 
have rendered A^aluable assistance Finally, I must express mA’^ gratitude to the curators 
of many pathological museums and to Dr StrangcAiays for the loan of specimens, also 
to Dr HaAAard of the Ministrj^ of Pensions, through Aihose help I have had special facilities 
for examining pensioners suffering from disabilities of the joints 
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PHARYNGEAL DIVERTICULUM AND ITS SURGICAL TREATMENT, 
WITH A RECORD OF TWO CASES. 

B\ D P D WILKIE \ND TNI H\RTLEY, Edinburgh 

\ poucii-iiKi protrusion from the posterior ■wall of the lowei part of the pharjmx close 
to its junction -with the oesophagus has been variously described as a ‘pulsion dnerti- 
cuhim of the oesophagus, ‘phar3mgocele , ‘pharjmgo-cesophageal diverticulum', and 
‘g)enz^ diverticulum Though it is usually stated that Mondiere- vas the first, in 1883, 
to describe the condition cleaily, prioritj' must certainlj be claimed for Sir Charles Bell 
Ihe latter, m 1816, recorded a case of difficultj'^ in swalloiving which was temporarih^ 
relieved by the passage of oesophageal bougies The patient died from other causes than 
til it issociated with the throat, and, at the post-mortem, a posteromedian pouch was 
discovered Ihis astute observer not only pointed out its pharyngeal origin, but also 
tendeied the explanation which, in the light of future experience, has prov’^ed the most 
plausible one lie assumed the sequence of ev'ents to be difficulty in swallowing due to 
1 spismodic contraction of the sphincter at the lower part of the pharjmx, hj'pertrophv 
iiid fisciculation of the pharyngeal musculature and finallv herniation of the mucosa 
between hvpeitrophied muscle bundles of the inferior constrictor He likened the condi- 
tion to the hermil protrusion of mucosa which so frequently occurs in the hj pertrophied 
bhddei due to iiiethial obstruction Credit is likewise due to Bell for being the first to 
suggest the possibilitv of alleviating such conditions, when associated with a swelling in 
the neck, 1)3 the establishment of a cervical fistula 

The next import iiit contribution to the subject of pharyngeal and oesophageal 
])oiiches w IS that of Rokitinskv,-* who classified such pouches according to whether 
tlicv origin ited jnimaiilv from pressure from within or traction from without, and hence 
the tciiiis pulsion’ and tiiction diverticula It is to the former of these that the 
phiiMigeil divciticulum belongs In 1877, Zenker,- m his classical studj' of 27 cases 
wliieli eime to post-moitcm, 1 ud a sure foundation for the sv mptomatolog^ , diagnosis, 
tiid morbid matomv of tins condition Though again siibsequentlv overlooked he further 
(stihlishcd clciilv the ])haiv iigc il oiigin of such pouches It is of interest to recall his 
imdietion with icgiid to the opcritive jiossibilitics of the condition ‘ The ridicil cure 
of divciticula bv singled ojieiation from without is it present one of our vain wishes 
vet we lie ho])eful tint even this operitioii conducted on Listers plan mav at some 
future d IV be jierformed without dmgci 

'the tiist ricoided ojieiation vi is that bv Nicolidom' in 1876, when i fistula w is 
istihlishcd but till pitient died on the sixth dav from pneumomi In 1800 von 
Birgminn" succcssfullv excised i diverticulum with however the formation of i tenijio 
luv fistuli Kochci III 1802 pciformed the operition with healing per ])riniam Since 

tint timt iiiimeioiis ciscs submitted to operition hive been recorded and of late veirs 

piobiblv owimi to modern methods of di ignosis — the numbers recorded have rapidlv 
iiiereised Deis'' his succeeded in eollectiii" si itistics of 1 fO ojiei itions Biitlm’" iii 
ten viiiN operitcd on S e ises iiid in the "VIivo Clinic'^ no tewer thin IT ciscs hive 
been operitcd on 

Pathological Anatomj — 1 lioimli it hid been shovin ele irlv bv Bell ind Zenker tint 
the sill ol origin w is jilnrv nge il iiid not nsoplngcal it v\ is Killnn’- who first clc irlv 
I st iblislied lint the poiuli is i ])rolrusion of the mucous membrine between the triiis 
veiNi md oblupie libies of the erieo])lnrvngius uiusele m the mid line po‘>tcriorlv (I ig 02j, 
uid this Ins been ibuiid iiitlv enidirmed bv Goldminn,'- Keith’’' ind others \s to the 

\ 01 \ — NO 37 b 
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pouch b nicicust m si/e, it descends and tends to be deflected to one side of the mid-hne 
nsualh to the Iclt It passes doiMi Jicliind the oesophagus and carotid sheatli and lies 
between the puscitcbral md pielieched laseis of cerMcal tascia, and may eventualh 
oecups tlie postci loi incdiastinuni Tlie s ic is usually pyriform m shape, and its pharjm 
«eal onhec is as a lulc model ateh uidc TIic sagging doun of the sac yery soon brings 
the phai s nv into ihnement u ith it the uppci extremity of the asophagus appearing as 
1 nairoM ipeitun on the anterioi bordci of the neck of the sac This readily explains 

how all food ind likewise how all instruments pass 
mote leadily into the diyerticiilum than into the 
(isophagns The wall of the sac vanes in thickness 
111 dilfcicnt eases So thin is it m some, that great 
cue must be taken not to tear the wall (Bevan) 
whilst III one of tlie cases heie recorded, the wall when 
contracted measured 1 cm {Fig 97) Though variable 
in thickness the constituents of the wall are remark- 
ibK constant It is lined by stratified squamous 
epithelium which in some cises shows h-\qjerkeratosis, 
in others ulceration, and m a few tins has gone on to 
malignant degeneration In the submucous coat there 
mas 01 may not be i muscularis mucosa, and this is 
in accoid with the sai lability of the boundary of the 
oesophageal musculaiis niucosc Aioiind the neck of 
the proximal pait of the sac are usually found loose 
lisciculi of stiiated muscle, aiising from the inferior 
phiisngcal constiictor The oiiteimost cost, or tunica 
piopiia IS denied fiom the phaijngeal fascia and it 
IS tills coat which large h detei mines the thickness of 
the wall The loose aieolai tissue which sepaiates the 
tunic i piopiia fiom the lining mcmbiane gives to the 
dnerticulum when giispcd between the fingers the 
scnsition expel lenced when one grasps the stomach 
Aloreoiei, this loose mtcisening lajei provides a ready 
line of cleavage, md permits of submucous excision 
Etiology — It mil bt stited it once that there is 
no cvideiici tJiat the t\pe of asophagcil dnerticulum 
hcie dcsciibed is t\ei eongend il in origin True, certain latcial dnerticula md sinuses 
lie attributable to defeetne closuie of branchial clefts So far, howeiei no postero- 
median pouch has been met with in the new -born or m childhood The majorit}' of 
cases ha\e occurred in male subjects jiast middle life, and, m a senes of cists recorded 
b\ Stetton,’“ the iieiage age w is 54 In 27 cases lecorded by Zcnkei then was no 
female, md in the Miio scries of 35, the i itio of male to femilc was foiu to one 
The dnei’ticulum is csseiitiilli a heiniation of the mucosa thiough the musculature 
of the phaiinx One or both of two factois must opei ite — one, an abnoimil increase 
of mtraphaiMigcal tension , the othei some localized weikness in the posteiioi pharyn- 
geal wall A weikness in the posterior phaivngcil wall has been desciibed it a point 
wheie the longitudinal fibies of the oesophagus divcige, the so called Liincr Ilackermann*® 
tn ingle But it his already been stated that the piotrusion begins at a point between 
the oblique and transiersc portions of the encophary ngcus muscle Though a congenital 
weikness at this point is conceiiable, there is no pioof of such existing Piobabh fai 
moic important is the factor of prolonged abnormal intraphars ngcal tension 'Ihe 
second stage of noimil deglutition though initiated b> lolition is chiefly m my'oluntarj' 
and comjilex reflex action The orophaiynx md nasophirynx ire closed oil, respirition 
IS inhibited md the larynx is suddenh drawn upw irds md lorw irds the bolus passing 
downwards md bickwards towards the lower phirjngeal outlet Killian from pharym- 
goscopi md m itomical obseri itions demonstritcd tint the timsieise fibres of the 
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oucophdungcus ict is a sphincter to the upper end of the oesophagus and Goldmanni- 
his confirmed tins bj interesting observations on two patients during an operation for 
goitic The pharMix and oesophagus presented themselves as moderately-filled air sacs, 
md Mcic separated b\ a ring constriction Avhich lay at the level of the lower half of the 
(iicoid When the patient swallowed, the saliva was seen to bound against the constiic- 
tioii, and, iftcr a short time, the ring opened, and the phaiynv and oesophagus became 
lontinuous Immediately thereafter the constriction formed again Recently, we liave 
had a conMnemg proof of the sphmctenc action of the lower part of the pharynx in a 
e ise of suicidal cut-throat The larjmx had been eompletelj dmded immediately above 
the tint local cords, and only the posterior wall of the pharynx remained intact A 
liiigci passed down tht pharynx encounteied a conical contracted sphincter at the leiel 
ol the lower half of the cricoid cartilage The patient was asked to swallow' The muscles 
on the posterior jiharMigeal wall contracted, partially elevating the larynx, and, almost 
simult uicoush the sphincter relaxed The opening of the sphincter was sudden, and, 
dtii 1 !me< inters il ol fioni half to one second, slowly closed again It is easy to concent 
tint incooidinatc relaxation of this sphincter would considerably increase the mtia- 
jiiiaisngcal tension and tint the strain would be maximum at the point at which the 
iiolus IS irristcd In the two cases obsers'ed by us, a definite difiiculty in swallosvmg had 
biin noted, m one case ioi fifteen years and in the other ever since boyhood, and such 
e ists ue b\ no means exceptional Further, there are cases on record in which there 
w IS noted i dilimtc organic stenosis*"’^® at the upper oesophageal extremity, some ot 
(ongimlal oiigin some Iibrotic , and it is noteworthy' that the examples of dnerticuli 
m eaih lift hue been associated with such stenoses® Trauma his been cited as the 
piedisposing e uisc m i few eases, but its etiological relationship is dilhcult to establish 
iiul must be regarded is exceptioinl 

Oiiee the protiusion has begun, the displacement forwards of the upper aperture oi 
till (isophigus lenders still more dilhcult the passage of food into the oesophagus, and the 
])iopuisi\e loiee of the phaniix is expended m dilating the pouch In accord with this 
IS the plienomeiiim so coiisistenth noted, that nothing enters the oesophagus until the 
poueh IS Idled R uhoscopie examination m one of our cases confirmed the observi- 
lion of Ilirtmmid'’ tint food distends the neck of the filled sac and then oicrllows into 
the nsopliagus 

luom the lougomg untoniieil idusiological, ind clinical obscriations it may be 
loiueik'd tint the prinu miti il fictor is some interlcrencc with the outlet of the pharinx 
IMiere IS m exeeptioinl e iscs there ma\ be some rcadih rccogmrablc organic stricture 
111 the nn]ontN of e iscs it is probibh of i function il nature mil due to an inco- 
oubinle letion between the propulsiio md spbmeteric elements of the nenromnseul ii 
ippu itus 

Clinical Manifestations — lu i mimliei of cases tlicre li id litcn a hislon of some defeet 
m sn dlowing feir mini leirs before the typieil simptoms ittnbut ible to i pouch were 
noted In one of our ciscs tint dinicnlti dited iiack to iioihood md w is the onh 
simptom nnmfe steel feir thirt\-se\en sous It is quite possible tint m the nlajo^t^ oi 
I tses the e irhest snnptoms ire due not to the ])niuh lint to the dtranired ncuromusculm 
iiHeh.imsm of deglulilioii 

^^hen i pouch Ins formed the most elnrieteristie sMujitom is the regurmt.ition it 
\ irnhli periods ifter meils of uinltercd food \l lirst the qinntite mn lie snnil Imt 
It tends jmigressieeh to mere ise \ssoente<l with this there ire often gurgling noises 
uhieli ire i sourei of mnoe.mce to the intieiit md oec isioinlly line he uidihle it i 
ntnsidirihle ihst mei \ iiotiee ible sMuptom is m iccimml ition of s die i m tlu pinrenx 
md in eirtnn e ises rest it night nne tlurelie lie disturlKd Ihe imtnl ddlieidte m 
sw dlowmg heeoims more pronouiieid the su enluges \nd m m extreme t isi such is 
till first oiu lure riconkd flu p irt iking of i nu d is looked forw ird to eiith inxiete 
md letn du id Ri fort metluiiii pisses lienen the ecsoplngus the jiitient must lirsl 
till his ])(tiKh uul me mis ideenture mu e iiise regurgitation of its eontents 'Ihepitiiiit 
tluii experetiues i ehokmu sn\s ituin iKiieis forw irels end empties the pomh mei the 
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ordeal Ins to be repeated Only by exeicising gie-vt caution uhen the poucli has been 
filled can the patient succeed in SA\allowing sulhcient nourishment to maintain nutrition 
In model atc-sized pouches the swelling maj be visible on one or other side of the 
neck, moie often on the left side Each swallow of the patient causes the swelling to 
increase m size, md the larynx and trachea maj be displaced and the sternomastoid 
bulged foiwards When the sac is full, pressure applied to it may empty it, particularlj’^ 
if the patient be lying on his side The latc ol increase m symptoms \aries, but on the 
iveiage m a senes of 15 cases‘* the time from the onset of the symptoms to the patient’s 
undergoing operation was five and a half yeais 

Diagnosis — In a well-marked case, the diagnosis can usually be made from clinical 
manifestations alone, and can be icadilj confirmed by radioscopic examination In the 
eaily stage, various conditions may be confused with it, such as simple or malignant 
stiictuie of the oesophagus, and cardiospasm In all of these there maj^ be dilhculty in 
swallowing, excessive salivation, and rrrest of bougies , but the true nature of the malady 
can always be levealed by resort to radiographv The latter has now leplaced not only 
the use of the bougies but even ccsophagoscopy, and is moreover a much safer procedure 
Complications and Terminations if Untreated — The piogrcssive dilficult^ in swallow- 
ing eventually leads to inanition, and m numeious cases death from starvation has 
lesulted Stagnation of contents maj give use to ulceration of the mucous lining, and 
maj'' cause secondary suppuiation m and iroiind the wall of the sac, oi lead to perfoiation 
Inteicurient lung complications are not infrequently the cause of death Carcinomatous 
degeneration has been recoided m scyeral cases 

Treatment — Hitheito, attention has been almost entirely directed to the remoaal 
of the sac Sight must not be lost, however, of the possibility that m the sac w'e aic 
dealing wath merely a second aiy condition, and to ensiiie a ladical cane an effort must 
be made to overcome the piimaiy cause Thus, if an oiganic stenosis of the oesophagus 
be present one would natuially first dilate the stiictuie This piinciple is equally applic- 
able to cases m which the obstruction appears to be functional m character In verj 
early cases, Bevaia’'’ recommends the passage of bougies, wath the object of opening up 
the pouch It IS not unlikely, howevei, that the good lesultmg from this measure is due 
to dilatation of the pharjmgcal sphinctei In veij' eaily cases it is conceivable that such 
measures may be the means of arresting the development of the sac In late cases such 
dilatation should supplement the extiipation of the sac 

Removal of the sac, despite the recorded senes of successful operations, is ntvei 
tlieless to be regarded as a pioeedure fiaiight wath danger The patient is usuallj’' of 
advanced years and is frequently debilitated The sac of necessity contains infective 
oigamsms, commaimcates with a septic channel, and lies m a celhilai plane ill-fitted to 
deal with infection and continuous with an inaccessible space the posteiioi mediastinum 
'I lac attendant risk is evidenced bj' the numeious opeiative methods that have been 
de^ ised 

To combat the state of inanition, a piimarj gastiostomj has been strongb adaocated 
by some surgeons, and is undoubtedly advantageous m late cases To minimize infection 
fiom the mterioi of the sac, careful attention must be paid to the teeth and gums, and 
lavage of the sae aaitla a mild antiseptic is a useful pre opeiative practice An empty 
sac IS an essential foa a safe operation, and measures must be taken to ensiiie this ba 
posture, and by pressure over the sac immediately after the laaage and piior to the 
operation Cases ha\e been recoided in aahich this w'as not attended to, and in which 
aspiiation of infected material led to pulmonaiy complications 

In regaid to inaisthesia, Liipke-* and Bevan’” strongly recommend local and legional 
inaisthesia as precluding the risks of aspiration and aa oiding post-operatia'e sickness 
On the othei hand, the majority of successful operations haa^e been carried out aindea 
gcneial anaesthesia, and aahen such anaesthesia is emplojed, the intratracheal insufflation 
of ether aaill piobably be the one of choice 

As to the methods of operation, these haa^e been dia'^erse, such as simple pharyngo 
pexa , ina agination of the sac, the taao-stage remoaxil, and — aahat aaould appear to be the 
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lof nnx he disnlaced upwards and occlude the pharyngeal onhce 

T;«o s »"C “Ivfl of the tec he, Ihtt pracl.ted 1 ,y GoMmann tv.th c t.c« t« 
„„„„g mh of cclh.ht,s m the planet of the neck, and tim, 

tions has been widely adopted Goldmannsi- opeiation consists in freeing and brm„ « 
oiit the sac ligating Its neck with silk and gently packing 

at the second opeiation Deis® canies out the same piocedure, but leases the sac to 
slouch oil of Its own accord In Maro s» method, the sac is freed and the skin siitiiied 
down to Its neck, and at a subsequent operation the sac is eycised Anothei modihca- 
tion IS to fiec the sac twist it at its neck ind genth pack aioimd , when the fascial planes 
lie ill walled oil, the sac is icmored and its pedicle sutured 

The method adopted m the two cases here recorded eras to ofier still greater protec- 
tion against the danger of cellulitis It consists essentially in freeing and bringing out 
the sac at the first operation and in ,r submucous excision of the lining at the second, the 
tunic i piopii i being left adherent to the skin, and the planes of the neck being left undis- 
turbed 

In the one st igc operation the sac is isolrted and removed and the neck is sarioush 
(kilt with Kocher s method is icalh a ‘cufl operation, and is very similai to that of 
(k \hng with rn appendix stump Peithes®^ divided the neck between clamps, and dealt 
with till stump after the Itlovnihin method of closing the duodenum in a pr lorectomy, 
the sutuK-hne being rerticrl Lexer conseised a pedicle which lie mvagmated so as to 
foim r r d\c like internal piotriision It is necessarj to utter a word ot wrrning about 
(Inision of the neck Inless gieat caic be taken traction on the sac mav pull out a 
portion of the normal pharjngeal wall which may be mistaken for the neck of the sac 
In a CISC iccoieicd hr Downes,®' all sure a narrow stiip on the right lateral wall of the 
ujiper end of the asophagus was iiradcertently removed with the sac, and it was found 
iiieessarN to excise the rem lining portion anei to do an end-to-end sutrue 

The one stage oper ition makes an obvious appeal to the surgical instinct, and m 
lavouribic erscs has much to commend it Discretion, howeser, wall often dictate the 
more tedious but suieh the srfer course ot i two-stage operation and it must be left to 
the (udgement of the surgeon in tlie individual case to decide which is the method of 
choice 

t oinmoii to all the methods pre\ iousl\ discussed is the mode of approach The usual 
incision IS rlong the anterior bolder of the sternom rstoid Occasionallj , howeser, a 
rollir mtision such is is used m tbs roidcctonrs is emplojcd At the anterior border of 
the sternom istoid the deep fiscia is incised and the muscle retracted lateralh The 
onioluoid is freed ind displaced outwards or disided The carotid sheath is exposed 
uid, iftei diMdmg the middle tlpioid sem is retracted laterally Tlie tlnroid t^land 
IS displieed mtdiilh uul at this stage the diverticulum will be visible in the depths of 
the wound t rossmg it is the inferior tin roid irterv and if this impedes access it mav 
IH divided Till liter.il expulsion of the pretracheal lavcr of fascia is divided and the 
Ml 111 n now be delivered \s i rule the pouch lies amid loose cellular tissue and can be 
I uUlv freed hut m exceptional cases preceding mnammaton changes m and around Us 
w 111 m n render tins st igc of the operition cxctcdingh dilRcult 

Posl-opeiatUe Couise and Treatment -The complication most to be feared . 
^pre idmg mfietum of the cilhilar plmcs of the neck with its sequela mediastimtis As 

IS )teii pointed out tins m n be effcctivelv prevented bv doing the operation m two 

mkelmumn irnc ir<nn cont imm ition of the wound it operation or more'’ frequentlv 
f . .. snbsujuuit kikige I’o avert the litter the indications ire (1) To mve rest tVi 
tlu wounded phvrvnx is fir is possible, and to render is aseptic as possible the 
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admmisteied bj^ the lectum Feeding through an oesoplngeal tube passed at tlic time 
of operation Ins been piactised, but is no longer recommended (2) Free drainage must 
be established, so tint any leakage may find ready cMt 

A temporaiy fistula is to be expected m about 50 per cent of the cases Recentlj 
however, some operators hav’e recorded sliort series of cases uith a much higher percentage 
of healing per pnmam With feu exceptions, the fistula: close uithin a feu vaeeks, md 
aie of little moment if the}’- do not occur prioi to the scaling olf of the cellular planes b\ 
granulation tissue 


ILLUSTRATIVE CASES 

Case 1 — Ml A II, age 5 1 Pitient states ‘ I cm remembei quite cleail} that, uheii a 
boy about 9 }ears of age, I began to realize there uas something not quite light m regard to mj 
sualloumg food When any lumps oi knots ol oatmeil ueic present m niv porridge to suallou 
them uithout eheumg u is both difTicult and disigieeable Tliroughout eirly manhood I could 
neicr eat dr} bread except very slouh and uith a grcit deal of chcuing, and I developed the 
habit of taking i fin quantity of liquid u ith ni} meals I could ilu ays man ige to obtain sufficient 
nomishment, piovided I had plent} of time Fuilhei, in drinking fluids such as milk oi uater, 
it hid to be taken m small quantities md not duink contmuoiish 



FIG 93 — Case 1 ith tlie stc empty 


04 — (7^9^ I Sflc distended yith food 


“It uould be about seven }ears ago tint I first began to realize theie uas something ridiealfi 
uiong I hid a bid tistc in m} mouth m the morning md coughed up small quantities ol 
substmci. from my throat Six years ago I found that, hours after meals, food uould come into 
lU} mouth as fresh as uhen I had taken it first Further, especiall} at night when in bed, I 
surprised by hearing gurglings in my throat sometimes these sounds utre quite pronounced 
‘Three }ears ago, I sought advace, and radiograms were taken and a pouch uas recognized 
Soon thereafter I dev eloped pneumonia Follouang the attack I discovered th it I could empty 
the pouch by simply holding m} head doun over a basin This alloucd me to cirry on uatn 
comparitne comfort but, during the last three tears, suallouang has become nore and more 
difficult Formcrl} I uughed 13 stone, non I neigh 11 stone 1 1 lb ” 
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■\Mth the head shghtlj turned to tlie light side Incision along tlie inteiioi bolder of the steino 
mastoid fiom the innci end of tJie cl i\iclc to about the ic\el of the hjoid bone , from a point it 
the junction ol the middle and louei thirds of this incision i second short incision mis earned 
dorimiards and outrr irds The extern il jiigiilir coin « is duided bctnecii cl imps The anterioi 

boidei of the steinom istoid v is defined and re 
tricted ontn iids Ihc oniohjoid muscle Mas ficcd 
ind rctneted upv irds md outwards The middle 
thyioid rein w is dmded between cl imps and the 
cnotid sheith leti icted latei ilh Deep m the in 
ten il between the earotid sheith ind the tnchei 
the ocsoph igus could be seen and palpated, ind 
behind tins, extending outw irds behind the carotid 
sheith iiid downw irds behind the asophigns into 
the tliorix, was i thick w died pouch 

The depicssoi muscles of the Inoid were freed 
I little moic iiid letricted well inwaid with the 
linnx ind tiichei, and iftei tcaiing through the 
thin 1 itei il expulsion of the pietiaclieil laser of 
fisd I, the sac w is gi isped and dislodged from the 
medi istimim i few loose fibrous connections being 
diridcd with the scissois The neck of the pouch 
w IS defined ind was found not to extend much 
ibo\c the Icrel of the ciicoid cartilage The w ill 
of the sic w IS thick ind w is comp ii ible to that of 
the stom ich The tiindiis of the sae was brought 
out of the wound between the cnotid sheath md 
the thrioid, and in fiont of the interioi bordci ol 
the steinomastoid The wound w is closed ibout 
the sie, the skin nnigins being fixed to the bodj of 
thcsic(F/g ')6) 

2iid Stage, I in 20 — Ch'orofoim and ether 
given Hie b isc of the pi ejecting portion of the 
s 1C w IS incised until the loose subinucoiis tissue 
plane w is icichcd B\ blunt dissection the miicos i 
was sep 11 ited olf for about two inches fioni the 
skin surf ice ind the fundus, togethei wjth the 
freed imicoiis lining, was lesccted Fig 07 shows 
i section of the portion lemored The edges of 
the nuicosi weie jiickcd up with catch forceps, and 
the fiiigci on being mscited, cncounteied the pos 
teiioi aspect of the ciicoid cutilige On iccount of the depth, the fingei could not be inserted 
down to the ocsoph igiis One could just detect the spin between the onRce of the pouch mu 
the opening of the asopli igus 



nc 90 — Case 1 After firs* stage of the opoiatioii 
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lir 07 Cowl rortion o£ tiuiJus of sac rcrao"ciJ at second opcntiOT fMicro '=0011011 X 

critliolinm , (0) Submucous Hrni (c) Tunica propm (o) rnnulition tissue and Wood olot 

The fiee edge of the mucosi w is mrerted bj a loll-in suture of chromacized 
further mragma+ed bj interrupted sutures The stump was then allowed to retnet into 
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X-Ra\ bcnriv Lvaaiination — When patient sawIIoms bismuth it is seen to enter i poucli 
lying to the right of the mid line and extending doivn to the manubrium sterni, the shadow being 
rathei Higei than a hen’s egg (Fig 00; When this pouch is filled, but not till then, the bismuth 
IS seen to piss down the msoplngiis to the left of the pouch After the bismuth meal is all 
swallowed the shadow of the filled pouch lemains 

Diagnosis — Pharyngeal du'crticulum Ijing to the light of the oesophagus As the condition 
was causing great interfeience with the patient’s comfort, ind especially with hei lest at night, 
operation was recommended In view of her age and somewhat frail constitution, a two stige 
operation was decided on 

OiTKATiON, 111 Stage, Dec 0, 1021 (Mi Wilkie, assisted by Dr T W E Ross)- — ^To 
cnsiiie that the diveiticulum was iclitnely clean ind emptv, the patient was made to swallow 
weak boracic lotion, and then to bend over and compress the right side of the neck, thus washing 

out the pouch Under chlorofoini an incision 
was nude dong the interior border of the 
lower half of tlie light sternomastoid On 
dividing the deep fascia the oniohj’^oid muscle 
was exposed and dnided The pretracheal 
lijei oi deep cervical fiseia was diiided, and 
the pouch w as exposed, Ij mg under cover of 
the thj roid gl ind and medial to the carotid 
sheath The nifcrioi tlijroid arterj was 
visible, crossing on the inteiioi aspect of the 
pouch , it w as not divided The pouch w as 
reidilj fieed except at its apex, which Ia\ 
just behind the cpisternal notch On dnid 
mg one oi two fibrous idhesions at this point 
it w IS leadily brought out into the wound 
It measured three and i half inches in length, 
iiid had 1 broid neck which rose from the 
postciior jilnryngcal wall The cesoplngus 
lay direetlj in front of the proximal part of 
the sac and i few longitudinil musculai 
fibres from the infeiior constrictor extended 
on to its neck A few horizontal muscul n 
fibres from the plnijnx were also seen on 
the proximal half inch On picking up the 
sac between the finger and thumb the feeling 
experienced was almost identical with tint 
on palpating the uiimry bladder On pull 
ing foiwaid the sae and examining it fiom behind, it appealed to'be continuous with the plnrjnx 
ind it was diflicult to detect whcie the sac ended md the plnrjnx began The pouch was 
brought out at the upper end of the wound Three linen sutures were passed through its flbious 
coat near the neck, and these were left long and brought out through the wound Two catgut 
sutuics fixed its fibrous sheath to the depiessoi and sternomastoid muscles Some iibbon lodo 
foim gauze was packed into the space from which the sac had been removed, and a small stiip 
into the retroph iryngeal space iboie it The wound was closed with silkworm gut sutuics, 
leaMiig the sic protruding from its upper end 

The patient ams gnen lectal s dines for the first twenty four hours and theieafter food bi 
the mouth On the second day she could sAialloiv solid food Aiithout difflcultA" Fi\e days aftei 
opeiation the giuze packing Avas remoAcd 

2iid Stage — Eleven days after the first operation, under chloroform ethei umsthesn, in 
incision AAas made at the IcAcl of the skin through the tunica propiii into the submucous tissue 
It was found that the mucous sac could then be separated readily dOAin to its junction with the 
pharynx Here it was caught Aiath peritoneal foiceps and the sac cut away A flngei was then 
introduced through the neck of the sac into the pharynx The opening of the oesophagus aa is felt 
IS a narroAA tiansAcrse slit on the anterioi Aiall of the neck The forefinger Aias introduced into 
It AAath difficultA^ and slowly dilated it It AAas then seen that the whole of the mucous lining of 
the neck of the sac had not been lemoAed, and another ring three sixteenths of an inch broad, 
of mucous membrane, Aias taken aAAay The cut edges Aiere then enfolded AAith a roll OAcr suture 
of 00 tAAentA daA’^ tanned catgut Before this suture AAas completed a lirge sized oliA'ary headed 
CLSophageal bougie Aias passed bj^ the mouth, and this showed that the pharynx had not been 
undulj constricted It was clearlj demonstrated tint just beloAV the suture line the bougie was 
irrestcd and consider ible pressure was required before it passed ohaa irds into the ocsophigus, and 
further, that on AAithdrawing it, it aaus arrested at the same point This manoeuAre was repeated 
md the obserAation confirmed One catgut suture AAas put m, drawang the walls of the sheath 
together Throughout the AAhole operation the fibrous sheath of the diA^erticulum remained 
adherent to the skin 

The microscopic appearances of the part removed are sliOAin in Fig 100 
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Post oPrnATni: Counsr dajs t? bmns 'Julh'ph'enol 

she ^^T8 g,ven stedc to s* t,k1 o the fifth Hj «°»P ^ „„i 

diet of v-inous sterilized liquid foods V g 'f" ^w'a Vcrv little c\e! einic through the fistiil i 
remained open for fne -eeU ^^hen S L neck or other roiuplK itious 

SS' pteLt'TS ,ro\”"rK, .fS'lL" “o»“,‘:l»V.t,on PO,- held, ,„.l 

swalion ordinal y solid food eMthout dithculte 



no 100 —Ccae 2 Micro-photograpli of portioa of pouch removci at tho opcmtioii 

The points ot special iiiteiest in this case are the right-sided position of the disevtic- 
iilum, and the determination during the second opeiation that the uppei oesophigeal 
sphincter was narrowed and offered a definite resistance ulicn a fingei and a luge boiii»it 
passed through it The latter procedure it iias hoped, and uith some reason uouM hire 
i beneficial therapeutic effect m facilitating suallouing and presenting undue intia- 
pbaryngeal pressure 


CONCLUSIONS 

1 A pharyngeal diverticulum is an abnormal protrusion of the mucous mtmbiane 
of the losser part of the posteiior wall of the pharynx, between the oblique and tianssersc 
fibres of the ericopharjmgeus muscle 

2 It occurs most frequently m men past middle life 

3 The condition is more common than has liitherto been supposed, lor, althouoh 

only some 200 cases have been recorded, the majority of these bare been uitliin compara- 
tnely recent years ^ 

t Tsso etiological factors are imolved the one~a weakness of the wall-~is pioblem- 
itical , the other is increased mtrapharjmgeal pressure 

5 In exceptional cases, an organic stenosis has been present m the maiontr the 
primarj cause would appear to he the mco-ordm \te action between the propulsne rnd 
sphinctenc elements of the pharjngeal muscle 

6 Radioscopy has replaced all other special diagnostic methods 

7 Treatment must be diiected to both cause and eflect bv dilatation of the stenosis 

be It 01 game oi functional, and extirpation of the sac ’ 
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8 The one stage opeiation is ideal, but not de^ 0 Id of d ingei tlie chief iisk being 
leakage and cellulitis of the planes of the neck 

9 The two stage operation is that recommended in feeble and elderh patients 

10 The modification of the two stage operation, in which a submucous excision of 
the sac is made at the second stage, though perhaps not the most radical, is howe^cr, 
the one involving least risk to the patient s life 
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THE REMOTE EFFECTS OF GUNSHOT WOUNDS 
OF THE HEAD. 

Bv B BVnin BAB UNO, I on nos 
SYNOPSIS 

I -iMROnv-crom 
11 — SCVIP 

in — XON-ri M lllAUNC \\OLNDS 
I\ —BiNiruvuNC AVolnos — 

rt B'lin H) RMA Cl HI BU. 

b B iTii Boki K N Bonu N Bi iaini i) in iin Brain 
\ — PlUlOBAllNC B’oi NDS 
YT — ^FnACiLRin Basi. 

MI — Glni RAL Biiivnus ON am Bimoii Imiicisoi III ao woonos, \m rii 
Spicivt Biurinci 10 IlLAUAtin , Fns, nc 
Yin— DiroMPnrssiON, muh Di tvils oi 40 Cvsis 
IX— ClOSLRl OR Prouciion oi Aphuoris in Itu SlvOLL 
X — PosTscRini M 


I INTRODUCTORY 

Sx-rnciENT time has no^^ elapsed since the Great B'ar to lustifj exprebsion of opinion \s 
to the icmote tflects of gunshot nounds of the head, and other head-injuries of narfare 
I have, it any rate, some justification for so doing, for, from 1914-20, I nas in touch nith 
this chss of case (1st London General 1914-lG , 34th (B'elsh) General, India, 1916-18 , 
1st and 4th London Generals 1918-20 , and from 1920 onn rrds, at the Jlinistry of Pensions 
Hospital, Ruskin Park) 

Mthough service in India brought to my expciienee some ncM and interesting facts 
connected nith gunshot vounds of the head, and malarial and heat-stroke cases nith head 
complications, it nas during the first si\ months of 1918 that I encountered the great 
mass of miterial vhich forms the basis of this paper During that time I is as m charge 
of 150 beds resened for head cases at the 1st London General Hospital, together nith 
anothei 100 at a convalescent home to nhich rccoiermg cases i\ere sent, and these 250 
beds neic usually occupied bj head cases of all sorts and of all grades of severiti 

Stiess of 11 oik, foreign seivice and the general conditions prevailing, preiented me 
during the i\ ar from investigating tlie cases m the most desirable manner, but I hai e kept 
m touch nith a consideiable number of the men, many of iihom mite to me from time 
to time, ind some of i\ horn I see penodicalli This paper is based on these cases, supple- 
mented hi obseii itions cairied out since, both at St Bartholomen ’s and at the Pensions 
Hospital Vt the latter hospital I am m constant touch mtli patients suiferinw from head 
inpincs and the investigation of these cases, in the comparative leisure oUpeace-time 
h IS en iblcd me to curb enthusiasm, to modifi earlier ideas, and to concentrate on the more 
prietieal points 

During the winter of 1920 md onn irds, being in possession of details of 1000 cises 
I lias desirous of obtaining facts from that number but some had to be eliminated 750 
remaining To these a form nas despatched, requesting full information as to present 
condition norking crpaciti, etc Replies were recened from 452, from ail parts of the 
world the tinted Kingdom, ranch and town m Canada, \vistraha. New Zealand Afne, 
md elsewhere ’ ’ 
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Tilt results here tabulated may, therefore, be regarded is itjutsenting the conclusions 
to Inch I have come after no inconsiderable e-s.perience I iiould add also that, to aioid 
mj bias, I have not read the Report on Head Injuries, issued hi the Research Societi, 
preferring to come to my own conclusions, irrespective of the opinions of those distinguished 
neuiologists and surgeons who, sitting together, issued that rejinit II mi ideas dilfcr 
from theirs, time will show which is the correct vicii 
The injuries in these 452 cases represented — 



Ci-c 

Scalp-wounds 

17 

Non penetrating wounds 

121 

Penetrating wounds 

207 

Perforating wounds 

21 

Fractured b ise 

1(> 

Decompi ession 

40 


'1 ot ll 4 >2 


11 SCALP-WOUNDS 

Scalp-wounds iie usually legarded as of triinl nitinc— thi bone is unbiokcn uid 
therefore the injurv is of no “crious import Indeed in compulsion iiith the fc usoine 
gunshot wounds of the head so frequentlj seen, the deduction seems fnrlv obiious There 
IS, howeier, another side to the picture, and the repoits leceiied from 47 cases ol scalp- 
wound, in their life histoi i up to siv years subsequent to the recejition of the injuri , shoii 
that there is another aspect in the consideration of scalji ii minds 

In most of these 47 eases the injury iias incuircd during a blcming-uji piocess the 
patient often being ignoiant is to what leilh happened In the remainder, glincing 
shell-fragments had usualh pioduced the ivound 

An examination of lecord cards and close scriitins ol the historj cleaily shov that 
in 22 cases (47 per cent) the injurj was followed bs a phase oi syndiome which could be 
explained by no other lupothesis than that the patient was suffering from ssmptoms 
clearly pointing to definite contusion or laceration of the brain, or to intracnni il h emor- 
rhage The facts in these 22 cises which give rise to this statement are as follows In 
12 cases the injury was followed by a period of const,int and sesere headache, often of so 
definite a character as to be the outstanding ‘memory of the case the one thing that the 
patient remembers after all these years, and of A\hich some are in dread of recurrence 
These headaches were unquestionably due to a general incicasc of intracranial pressure 
secondary to intracranial blood extravasation, with secondary cedeina of the brain This 
IS confirmed by the statement in mans record cards that himbai puncture, hcquenth 
repeated, was carried out lor the relief of the headache in many cases with the withdrawal 
of blood-stained cerebrospinal fluid In 0 cases the injury was followed by fits of the 
Jacksonian tjpe, by localwed paralyses sensory distiirbanecs, aphasia, etc, ind in 5 of 
these cases the fits or paralyses peisist it the piesent time It is obvious therefore tint 
the scalp-wound in these cases was complicated b's a localwed cerebral laceration oi 
hsemorrhage In 4 cases the injury was followed b^ a prolonged period of unconseiousness 
accomjiinied by slowing ot the pulse-rate, raising of the blood-pressure eoniiting, etc 
all SMiiptoms mdicatnc ol intracranial blood extrae asation, with generalized oedenii of 
the brain 

Ihcsc 22 cases, ill ol which wcic a-ia'sed, with negative findings in icspcet to osseous 
mjui\ ma\ be iccejiteel is proof of the contention that intricranial complications were 
picscnt, the lesion being m each case of such i natuie as to pioducc elefinite clime d 
signs and sjmptoms 

In the remaining 25 cases the repoits were not so clear , but in eiew of the signihcmt 
facts elueid ited in the 22 cases, it is obvious that the after-histore of these scalp wound 
cases should be interesting perh vps also offering a guide to the carh treatment of siieh 
wounels in the future 
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Tin KiMoii Kmcis i\ 17 C vsi s oi Sc \n-\\oLM> 


Do iou suffei lioin Headache-,'' 

^ „ Jiisotniiia 

, GifMfHisV'' 

’ , 2\enott',iic':s ' 

” ’ l)iij Joim of janalijsi-,'' 

” ” . Fifs ' 


IS {sc\crc 


” 1 
Are you mipioMUSi 

Are yon stilionuN ' 

Arc yon <iettmg noise ' 

Atg voii 5.t \\orlv \\orK uul lioius ■*"— 

No nork 3’*'*’ ^^"3) 

At nork 3> (Inrlit 10 per tent 


’ 3, slitjiil 3 ->) No 0 
\es, IT , No !0 
Yes, n No, 1(> 
\ts, ‘i'> No, 22 
\cs 7 No, K) 
Acs -> No, 12 
A*(s 20 ((<0 per ttnl) 
yes 1(> { it jHi cult) 
A IS 2 { -1 pti (cnl) 


orclin ir\ 70 pti tent) 


It seems to me that the outht.inchng katnrt in these cases is tins— in sjntc of the ful 
that 81 pet cent complain of hetdaches 66 per tent of giddiness ll pti cent ol ntnous- 
ness 15 per tent of paiahsis, 10 pev cent of hts set 80 pti cent irc woiking It 
must bt concluded I think, looking at the question Irom the bioad jiomt of \it%s of jircscnt- 
da-s ps\eholog% tint the SMiiptoms of nhich the patients complain apnt fiom iits ind 
)iaral\scs must be of the mmoi t\pc 

Netertlielcss there remain the 10 per cent mcipacited bom noik b\ leisoii ol fits 
and palsies, and b% sescri ind persistent htidaches It is probable tint sonic of these 
Mould ha\e bcnchted bt carls actite trcitment Ant lion it is about time that the c\pits- 
sion onlt a scalp ttound ttas torgotten ind that ctert case ttas treated on its ottn 
merits — ttith v clear ba'^ic understanding that the gicat nn)oritt of sc ilp-tt minds oi n ii 
tune are associated nitli some degree oi concussional cercbial cliingc iinountmg in mint 
cases to cercbial laceration ind contusion, intracnnnl h.emorrliagcs etc 

Istcrt cist therefore demands the most c ireful intcstigation nith special lefeicncc 
to the prolongation of unconsciousness pulse rate blood-prcssurc pcisistencc ol hculacl'c, 
etc Vput from beneht that might accrue bt carlt operative treatment in selected ciscs, 
all cases require prolonged rest and cont alescencc, and main of these jiiticnts must be 
regal ded is totalK unfit lor further actite sertice 

In confirmation of these statements I ttould dran attention to a p.ipcr m lixun 
vol xhi bt Gcoffret Jeffeison, on the neurological findings m 54 cases oi scalp-ttound 
These cases ncrc seen and treated at a Base Hospital in France and in onlt five ttere no 
such etidenccs present There nerc eleten definite local contusions of the motor cortex 
lelferson s stitcmciits as to the earlier conditions and mv findings as to remote cllccts 
art signilicint 


III NON-PENETRATING WOUNDS DURA MATER NOT PENETRATED 

ibis section rcteis to t iiious li ictuits oi tin skull, mant complicated b\ the 
puMiiec of bimoiihigis ind brain iiiiurt. but ill hating an intact dun niitei 


Vxsunis ui III Itni iM I) luoM ito f vses 


Ilutdachcs 

Jii<,omiiia 

Ciidrinic'-s 

Amrs 

Ffnoh/s(s 


A os tin =- <)2 
Acs >0 = to 
Acs 02 = 77 
Acs, St -- 71 
Acs 24 =- 20 
No 'It 


t lA Acs til = 15 

cuiidiliaii — Impiotiug 
St >tion lit 
Getting tioixc 
II or/ iaiKintij — Inuip ibk 
Light noik 
Norm d 


per cult , No, ') 

, No, W1 

No, 2T 
No, 34 

fHeimpiegii diplegia sup lon» 
sums s\ ndronic, iphasi i, sen 
sort disturbances, etc ) 
pu lent No 103 

24 pei cent 

25 = 10 
21 = >4 
07 ~= ‘if> 
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IV PENETfiATING WOUNDS 


d ^Airii Ilinviv CcunBrn h With Reteniion or rouEiGN Bodies 


Requests for infoimation i\ere sent to 200 cases of penetrating wounds of the head 
I possessed, is m all othei cases rtfeired to in this paper, brief but modeiatelj 
nctui ite notes as to the nature of the initial lesion, and the operative findings This 
series of 200 cases includes 35 wheie a hernia cerebri developed soon after the injury, 42 
in which foieign bodies remained in the brain substance too deep for attempts at remo’ial, 
19 with extensile extra- or subdural liTniorrhagc (due to sinus injury middle meningeal 
Incmorrh ige, ceiebral laeeiation), and many others in winch foreign bodies had been 
icmoved from the biain 

The serious natiiie of some of these cases nia\ be dcmonstiated by i few' examples — 


Case 1 — Penetiatioii of paiict il icgion, shrapnel bullet letained in the \ ers eentre of the bnm 
Isow suffeiing honi slight lieidaches, ner\ oiisness, ind some inTSthcsn, but doing light work 

Case 2 — Penetnting wound of front il region, followed In gas gangrene Now well, except 
foi occ isional slight ittacks of epiltpsv 

^ Case 3 — Peneti ition of fiontil region, followed by hernia eeiebri ind ibscess of the brain 
I oicign body itmains deeji in the b ise of the lobe Well except for oceasion d slight secures 
Case f — Pcnetiation of parietif legion, bullet icinoicd fioni brun, followed b\ iniggot 
inlection of bi uii Now woiking as i trim condiietoi 


Requests foi inform ition elicited the following leplies 

Headaches Yes, 19G 

Insomma Yes, 03 

Giddiness Yes, T)2 — 73 

■\eriousness Yes, 1 >2 - 

Parali/ses Yes, 73 = 

Pits Yes, 72 — 

Picsent condition — Iinpioting 
Stationai V 
"Worse 

11 0 // capacity — No work 

Light woik 
Noimal woik 


= 0> per cent (sesere 24, slight 172) , No, 10 
4 j 


3 > , 

61 = 20 jier cent 
1 30 = 63 
15 = 7 ,, 

79 =- 38 
49 = 24 
78 ^ 88 


On analyzing further the 79 ciscs incapable of woik in legiid to the natme of their 
oitginiJ mpny, it ms found that — 

20 hid suffered from lierni i cerebii , 

19 hid foreign bodies in vuious parts of the biam , 

5 hid sufieied from extensne ibscess foimition of the bi 1111 
j hid suffeied from extensive inti i- 01 cxti idui il li.enioirluge , 

ind, on going furthci into the actual t lusc which, it the present time, incapacitates them 
fiom woik, the evidence showed tliat — 


2j suflei fiom pirahsis ind fits , 

IJ ,, „ paralysis onb , 

I 7 , „ hts onlj , 

24 „ „ heidaelics, non ousness, want of eonccnti ition and loss of 

menioi} — 18 being frontal injiiiy eases 

I might add that (1) In addition to the 35 cases of heinia ceicbri, 22 othei cists oi 
heiiiii ceiebri died in hospital — 57 cases in all, with a mortality of 39 pel cent, and (2) 
In addition to the 42 cases with foreign bodies retained who recoveied, 19 othei s died in 
hospital, alf fjom spieading infection of the biain and meninges — mortiliti 31 jiti cent 
(It should be noted, theiefore that a deatli-iatc from hernia ceiebn of 39 per cent, 
and from retention of foreign bodies, with subsequent spreading infection of the brain, of 
31 per cent, m base hospital at home, should be added to the death rate from these two 
conditions ns occurring in hospitals in Prance etc ) 

The table appearing at the end of Section VI, demonstrating the remote effects in 
1 el Ition to the sexerity of the lesion, shows clearlj that penetrating wounds with hernia 
cerebri head the list — the most sea ere aftereffects and the least work c ipacitx 
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V PERFORATING WOUNDS 


Inquiries from 19 cases 

Headaches 

Imomnm 

Giddiness 

iSenc9 

Paralyses 

Fits 


brouglit tire follow irtg replies 

Yes, VT = 89 pel cent 


Yes, 10 = 
„ 15 
, 12 

„ <> 
i 


53 
: 79 
= 03 
= 32 
= 1C 


Present condition —Improving 
Stationary 
Getting woist 
If or/, capacity — Incap ilile 
Light 


Ordinnrj 


No, 


o 


1 = 21 per cent 
15 = 79 „ 

0 

21 per cent 

=79 pel cent 

.1) * 


These 19 perioiating wounds of the head wcie of all vaiicties and directions, antcio- 
postenor, lateral, and oblique, but in no case was there any retained metallic or osseous 
fragment, all foreign bodies had pissed tluough oi had been removed, nor were there an\ 
cases of hernia cerebri In some it was to be concluded that tbcrc bid been veutvicwlav 
involvement 

It is rather astounding to note that the general aftei -result of this, the most evtensne 
and serious injury of the head wdneh is compatible w'lth life, is follow ed bji such, relativelj 
satisfactorj results Headaches were less severe, and — ^with the exception of two cases 
— paralyses and fits less evident than in penetrating w ounds 

Headaches ?anl3 sis rai 

Penetrating wounds 95 pel cent 35 per cent 35 pei cent 

Perforating wounds 89 „ 32 ,, 10 „ 


Furthermore, the work capacity of these perforating cases was of a high order 


No work 

Light 

Ordimrj 


Perfontmg Wounds 


21 per cent 
26 1 . 
53 ) ~ 


Pcnetratiiio W ounds 
38 per cent 
24 
38 


It should be noted also that 21 per cent perforating cases stated that they wue 
improving, 79 per cent remaining stationary, and that in no case were the conditions 
getting woise 

VI FRACTURED BASE 


Fourteen cases of fracture of the base of the skull were admitted under my caie 
They presented no special featuies but were similar m all respects to those fractuied-base 
cisLs that are seen m ordinary civil practice As a rule they had been transferred to 
LngUnd soon after the injury, and on admission weie suffering from headaches, mental 
sluggishness, ocular pilsics, facial paraljsis, monoplegia, aphasia, etc Obviously, as in 
cases seen m oidinary hospital life, the basal fracture was of itself of little importance, the 
issue being dependent on the extent of associated intracranial mjurj All these cases 
iceoNcied, three or four after prolonged com alescence No operations were performed on 

these cases other than occasional lumbar puncture for the attempted relief of the more 
se\eic grades of head idle In this late-historj , the iollow'ing results were obtained 


IJcadaches 

Insomnia 

Giddiness 

/Seriousness 

Paralyses 

Pits 

Present condilton —Improving 
St itionarj 
Getting worse 
TI or/, capacity — Inc ipable 
Light 
Ordinari 


12 =: 85 per cent 
0 -= 04 

13 = 93 


10 = 71 
3 = 21 

2 = 14 

3 = 21 
10 = 71 

1 == 7 

2 = 14 
5 = 30 


>S 

9i 

SJ 


T ".n 



Table I — Showing the Re-hote ErrECTS or Gunshot Wounds or the Head in Reiation to the Injury received 
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HE All figurps are m pcrcenta{,cs 



GUNSHOT AYOUNBS OF THE HEAD 


Vll GENERAL REMARKS ON THE REMOTE EFFECTS OF GUNSHOT WOUNDS 
OF THE HEAD, AND OTHER HEAD INJURIES WITH SPECIAL REFERENCE 
HEADACHES, FITS, RETAINED FOREIGN BODIES, PALSIES, ETC 

“ In addition to those fearful headaches from ^^h^ch I suffered, but Mluch f 
l,etter as result of your operation, I get tcrnblj i™ .hen 
T’m aluavs tbinkintr I’m ooin" to see someone knocked do.n bj i car me noise oi ii 
firm- of a car or caSle has^a a?ry had effect on me On such occasion my legs refuse to carry 
n e nn kncTs so m av from me Concentration I find diiTicult, and m ni mv c iscs impossible 
ReUing, except light stuff, is impossible I’ac some terriblv Molent fus of temper, ^"sing 
trom trrnal things, I find difficulty m controlling myself and lose control at most unexpected 
times I sometimes haae the feeling tint I im going unconscious Se\ oral people h \ 
thought at times that I .as drunk I’m T T I’m living a quiet life, and trying hard to hoht 
above complaints ” 


Tins letter, one of the replies received to my inquiries, is typical of many others It 
IS so vivid a description of the general after-effects of a gunshot .ound of the head tliat 
it is utilized as a text to this section 

Although the headaches are so frequently the outstanding, predominating feature 
m the case, it is quite clear that they are merely part of a more generalized state, one 
feature of a syndtome I have dealt with this question in t.o previous publications,! 
and propose merely to recapitulate a few points 

In tbe sjndrome aie included the following conditions (1) Headaches , (2) Ctiddtncss , 
(3) Jnsonmia , (4) Mental anxiety, depression, mitabihtij of temper, and ready fits of violent 
pasiion , (5) General tremulous condition, shaking hands and uncertain gait , (6) Slight 
exaggeration of knee-jerks, with spurious ankle-clonus (7) Fits {'fainting', epileptiform, 
and epilephc) 

Since these symptoms occur avith such frequency after gunshot . ounds of the head, 
it IS fair to argue that they all have some common cause, and I purpose trying to i>rove 
that, in many cases, at any rate they are associated with, and dependent on, a generalized 
condition of cerebral oedema This statement is obviously not final and conclusive , but 
it can be proved, at an> rate (a) that in most cases there is a great excess of cerebrospinal 
fluid and (b) that the removal and drainage of tlie excess brings about, almost mstan- 
tnneouslv, a great relief of all symptoms 

It is necessary to take the most obvious symptom, headache, as a guide, notin« 
carefully the presence or absence of excess fluid in those more severe cases that come to 
operation, observing the immediate results obtained, but .ithholding final ludgement 
till such time shall have elapsed as .ill ]ustify one m coming to more or less final conclu- 
sions This is the course that I have adopted The second of the two earlier publications 
on the subject .as published m April, 1919, and three years have elapsed, or nearly so 
The theories there adsanced have received ample confirmation, not only from other eases 
of gunshot .ound of tbe head, but also from many cases of civil practice, and from reports 
on cases operated on bj other surgeons Operation .as only advised, and carried out 
.ben iin hand .as forced in the .orst tjpc of case — m those patients .ho .ere ‘fed-up’' 
.eined .ith the incessant pain In those earlier papers I .as cautious m my prognosis ’ 
I .as uncertain .hether the great and immediate benefits .ould be maintained SufBc- 
icut time has elapsed to enable more definite statement The late results are here 
published of 40 cases of subtemporal decompression, .here this operation .as advised 
mcl conducted .ith the mam object of headache relief These cases are described and 
scheduled later The results, taking them as a .hole, are satisfactory 


1 HEADACHE 

reison of its frequencj of occurrence its intensits and severity, its incanacitatimr 
effect on the patient, as also be its pathologs and rebel on decompression, headache forms 
pcrlnps the most interesting of the remote effects of head injuries, .hether vunshot 
.ounds or cimI injuries At the present time, four to eight ^ears after the miurv“ 88 ner 
cent of the ciscs fiom .horn replies .ere recened still suffer from headaches, xarj mg 
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from slight and inconstant to severe and incessant, vith, in these norst cases, periods of 
utter prostration, completely incapacitating them from work and rendering their lives 
miserable The maximum percentage of headache nas seen in penetrating wounds of 
the head, 95 per cent, the slightest degrees m cases of scalp-wound only, 81 per cent 
Thus, by reason of the Irequeney and severity of headache, it is obvious that no apology 
IS needed in considering the question fully 

In the great majority of cases the lieadaches date from the time of the original 
injury, and some patients still shudder at the horrible headaches they suffered from after 
regaining consciousness Indeed, in manj' cases, the fact is noted in the history-card, 
and lumbar puncture vas fiequently carried out for its relief The average after-history 
of these cases runs somevhat as follows some weeks or months later, the headaches 
diminished in intensity and frequency, either finally reaching the slight and inconstant 
stage, so frequently observed at the present time, or showing little or no amelioration, 
remaining constant and severe 

In some, the earlier remission has been follow'cd, during the last year or so, bj’’ a 
return to the earlier conditions, by relapse and exacerbation, often as the result of a return 
to work under the present difiicult trade condition Doubtless, family consider rtions, 
wath attendant anxiety, have tended to add to the conditions aiding relapse In others, 
after two or three years of comparative remission, the headaehes have returned, sometimes 
in a severe form 

As seen at the present da}"-, the patients suffering fioni the more severe grides of head 
ache present a very typical facial appearance It is easy to diagnose the condition as 
soon as the patient is seen — dour expression, fixed features, seldom relaxing and relapsing 
into smiles or more cheery expression, features outwardly expressive of herdache — eyes 
of pain, with lids half-closed, frowning — the typical appearance of one suffering from 
headache They are little interested in their surroundings, only too eager to accept any 
suggestion of operative treatment, with the hope of finding some relief from their condition 
“ I don’t care if you cut my head off ” is a common reply to suggestion as to operation 
The life is utterly miserable, and a coin ersation with the w’lfe or sister is quite enough 
to clinch the argument as to whether operation is justifiable or not 

Many of these patients are soaked m bromides, etc , and their depressed state must 
be considered in that light A period of remission from narcotics should be advised and 
carried out previous to final conclusions I wish to urge, and point out, that operation 
should be considered only wdien all other measures fail That h is been my custom, 
otherwise I would have reported on 400 cases of subtemporal decompression instead 
of 40 

In the majority of cases the headaches are localized to the frontal region, sometimes 
to the occipital, more rarely to the vertex, with now and again a definite indication as to 
the localization of the pains to the region mjuied Sometimes the pains are temporal or 
bi-temporal in position Usually, however, “behind the eyes” is the complaint — “ mj 
eyes feel as if they were bursting ” 

In regard to the time of onset, provided that the pains were inconstant, the head- 
aches were most marked early m the morning, on ivaking The next most frequent time 
of occurience was about 5 o’clock In all cases the headaches weie intensified by exer 
tion, bus rides, cinematographs, etc Family row's w'ere exceedingly conducive to furtliei 
trouble In the more severe attacks the patients retired to their rooms or their beds, 
onlj' demanding quiet — curled up m bed, m the typical condition of cerebral irritation 
Such cases were onlj' too eager to be taken into hospital where thej' could be away from 
the noises of the house, rampageous children, etc 

In some cases the headaches are of a ‘cyclic’ character, recurring every two or three 
dajs, perhaps wath a weeks remission , comparative freedom and then the attack, then 
freedom again till the next bout 

In relation to atmospheric and climatic surroundings these patients are regular 
barometers’ A ward visit on a dull and heavy day with marked humidity, shows that 
almost every head-case has a headache, the more serious cases being miserable in be 
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On a bright and clear dav, especially m the cool ^^eather of spiing and nmter, the con- 
ditions are reversed, all are comparatively bnght and smiling 

Stnfty rooms, engmeeiing workshops, rvith their noises and clangings, are bad lor 
oatients Onen-air life, nitlr light noik, is markedly bcnelicial 
The prostrating attacks are often accompamed by a slight use of tempeiature 
og^-lOO” with moderate degree of use in blood-prcssme, combined rrith some sloping of 
the pulse-rate Marked distaste for food, with some nausea but no ^omltmg, and 
insomnia, accompany the rttack 

The discs rarely shon any definite changes amounting in the moie severe cases to 
some engorgement of the retinal veins I have yet to meet a case nith true papillcedema 
In some cases the headaches are associated with an outburst of fits, usually oi tlie 
epileptiform type, and it is remark rble that m some cases where there is a definite associ- 
ation of heidaches and fits, the headaches scry definitely lead up to the ‘fit’ development 

the headaches gradually get wmise till “my head seems as if it were bursting”, then 

comes the fit And so on, till the nevt occurrence 

Now, as to the causation of these headaches In the first paper published on this 
question, in 1918, it was stated that they were dependent on an increase of intracranial 
pressure, and that the increase of pressure was due, in the great majority of cases, to an 
excess of cerebrospinal fluid, the general sodden appearance of the brain and meninges 
giving rise to the term applied to the condition m general — cerebial oedema This state- 
ment IS pro\ed by the tw'o following facts (n) The presence of excess fluid as found at 
operation , {b) The immediate relief produced by the operation — lessening of the intradural 
pressure in subtemporal decompression, and the provision of a door for the escape of 
excess fluid 

a At the opeuition of subtempoud decompression, the routine operation carried out 
for the conditions present, the appearances of the brain are absolutely tjqiieal — the dura 
mater, when incised, allows of the immediate escape of excess cerebrospinal fluid, 
sometimes spurting out at high pressure in the form of a jet Mflien the dura mater is 
more extensively incised, the brain appears water-logged by excess fluid over the whole of 
the brain surf ice exposed, most marked m the line of the vessels as they run in their sulci 
These vessels would appear, by leason of this fluid surrounding them, as white oedema- 
tous streaks The fluid is seen to be exuding freelj through the aiachnoid, as drops or 
tears these uinning together in rivulets, these again coalescing, forming a pool at the 
lowei angle of the wound, trickling away on the tow-els On gentle pressure with gauze 
o\ cr the surface of brain exposed the excess fluid in the subarachnoid space is squeezed 
iside and, on the removal of the pressure, reaccumulates rapidly — altogether a very 
definite and typical picture, a very wet sponge The removal of bone in a subtemporal 
decompicssion is so planned that it is easy to insinuate a broad spatula beneath the 
tempoio-sphenoidnl lobe, and when this is done the great accumulation of excess fluid at 
fteb SI ell demonstrated liftin,,, up the biain, and then allowing it to 
fill back again each such manccurre being followed bj the escape and evacuation of 
consideiable excess cerebrospmil fluid 

'Ihcro can be no question, therefore, that in the majority of cases, there is a meat 
txciss of fluid “ 

b 11 hen such ciccss is found at opeuition, the immediate results of decompression and 
drninge ue exctedimrb good If the opci ition is conducted under local amesthesia 
ind the patient is not too doped to be capable of recognizing conditions and surroundings’ 
hi will expicss himself, it the termination of the operation, as free from the old headache’ 
uid on one oi two occisions the patients hare sat up on the operation table and expressed 
thcmscKcs m terms of great gratitude In any case, when seen the day after operation 
hi inswer to mquiiy is nearly always the same-the ‘old headache 1^^ quite gone even 
though ,t may hue existed for one or more years I am using the term ‘old headache 
uKisedb bieuisc the piticnt when questioned as to his condition will nearly always 
Ml that he his 1 head ichc-this, on close questioning, is referred to the site of tlm wound 
llie decompression nnolyes i fairly sens, fry c irea md includes some section of the 
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temporal muscle — m consequence there is often some degree of local pain and discomfort 
It IS necessary, therefore, to diserimmite between the ‘old’ and the ‘new’ headaehes 
The ‘new’ headaehe gradually lessens, and in the course of a week or ten days it 
also goes 

The effect on the patient generally is equally marked — previously dour and depressed, 
now bright and cheeiful, hopeful for the future, dreading the possibility of return of those 
old and fearsome headaches, hopeful of having cast aside for ever the gloom that previ 
ously enveloped him, thankful foi the lelief given All this shows that the evacuation 
of the excess fluid, by decompression and opening of the dural compartment, allows of 
the immediate relief of the headache 

Confirmation of these facts is gamed by a study of the minority cases, operation being 
conducted m the anticipation that one is dealing with a case of cerebial cedema, but in 
which, at the operation, little or no cedema is found, and in place of this a slightly weep 
mg, or dry, brain with bulging of the brain into the wound These cases do not do so 
well — the headache relief is more pioblematical, both immediate and permanent These 
minority cases obviously come under a different category, and are of a different patho 
logical nature — I think they are examples of ventricular distention, due possibly to chronic 
meningeal thickening at the base of the brain, interfering with the outward passage of 
the cerebrospinal fluid 

There is, so far as my expeiience goes, no definite method of determining which 
condition is present, cerebral oedema or ventricular distention The symptoms in the two 
cases are practically identical It may be argued that preliminary lumbar puncture would 
settle the question, but it does not, for in many cases of cerebral cedema lumbar puncture 
has been negative to cerebrospinal fluid excess There is no absolute necessity for intra 
cranial excess fluid to be accompanied bj' spinal excess — it all depends on the conditions 
m the region of the foramen magnum — whether the communication between the intra 
and extracranial systems is free or not Details as to lumbar puncture in relation to 
treatment will be considered later 

It is necessaiy now to consider the origin of this excess fluid Here difficulties begin 
I have argued that as the fluid is chemically, cytologically, and pathologically normal in 
every respect, that there are only two Avays in Avhich to explain the excess Either it is 
formed in excessive quantity and absorbed at an insufficient rate, or it is secreted at the 
normal rate and absorbed inefficiently 

It IS not difficult to determine Avhich hj'pothesis is more jirobable It is only 
necessarj'^ to consider the physiology of cerebrospinal fluid, its origin and course, to 
advance what is, at any rate, a very plausible theory It is accepted (a) that the fluid is 
secreted from the choroid plexuses and lining ependyma of the lateral, third, and fourth 
ventricles, (b) that the greater quantity passes up over the surf ice of the cerebrum, m the 
subarachnoid space, and (c) that it is absorbed at the same rate as it is formed, into the 
superficial veins of the brain and into the lateral lacuna; of the superior longitudinal venous 
sinus This passage of cerebrospinal fluid into the A^enous system may be the mere 
mechanical transmission of one fluid of a loA\er specific gravitj”^ and higher pressure into 
another through a permeable aa all, or there may be some selectiA'^e aetion on the part of the 
A'ems m all probability the former simple explanation is the correct one 

Noaa there is a A^ery significant factor present m most of the cases under discussion 
— a sufficient explanation for the accumulation of cerebrospinal fluid In the majoritA 
of cases of gunshot aa ounds aa itli brain destruction and subsequent fibrosis in heat stroke 
by its effect on the surface veins in the brain, m cerebral malaiia b3^ the plugging and 
destruction of surface A^essels, m the hemorrhages of injury AAith brain contusion and 
laceration — there is in all a common final result the loss of a ceitain •percentage of the 
surface brain area available foi the absorption of cerebi ospinal fluid This fluid, formed at 
a normal rate, is incapable of being absorbed m corresponding ratio, and m consequence 
there is an accumulation, shoAAn in the minoritA'^ cases by a condition of internal hjdro 
cephalus {‘t), and in the majoritj cases by the condition of cerebral oedema, of aaIiicIi a 
description has been giA^en The fluid collects at the base of the brim, first m the 
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cisterna, and then accumulates m the meningeal spaces over the surface of the brain, 

where it is seen at operation r ^ <- 

So far as I can see, the only weak link in my chain of argument lies m the fact that 

I cannot pro^e my ease at the post-mortem table-tlie mortalitv after subtempora 
decompression is ml, and I have been unable to piove my contention by microscopical 

md other evidence , « j o t„ 

Are there any othei explanations available for this excess cerebrospinal fluid ^ I 

It possible, for example, that they are similar to those described by Warrington" as 
intracranial effusions (serous) of inflammatory origin ? Is it possible that the excess 
fluid is of inflammatory meningeal source^ Malaria, heat-stroke, gunshot wounds, etc, 
might all conceivably lead to some form of chronic meningitis resulting in excess of fluid 
formation But, in the eases under discussion, the fluid is always absolutely normal 
cerebrospinal fluid-— there are no extracellular elements, and chemically the fluid is normal 
111 all respects I do not think, therefore, that these cases are in any respect of inflam- 
matory origin— rather would I accept the view' that some of Warrington s cases fall 
automatically into the group here described 

The theory which I have adianced seems to be best adapted to the conditions as 
found It operation, and to the results obtained The otlier sjmiptoms of the syndrome 
are all to be explained on the same grounds^ — ^the mental depression and uncertainty, 
the general loss of muscle tone, the exaggeration of knee-jerks, etc , can all be accounted 
for bj the sodden condition of the cerebral cortex, by loss of higher control 

TREATMENT 

The general lines along which treatment can be conducted in the imWei cases are 
simple enough — and moderately elhcacious 

1 The patient should be advised to get a light job, preferably out-of-door work, 
such as poultrs -farming, earner, country deliveiy of letters, etc , under a considerate 
employer who will make all allowances for shortcomings, and for days off when the 
headaches are more incapacitating 

2 Complete abstinence from alcohol 

3 Regularity of bowels 

4 Aioidance of exposure to the effects of heat 

5 The provision of mild narcotics, winch are to be taken during the periods of 
relapse I prefer aspirin, pot bromide, and chloral hydrate, of each 5 to 15 grains 

0 The recumbent position in a quiet, darkened room, during the peiiods'of prostra- 
tion, if am 

7 The m oidance of excitement of all kinds at all times— cinematographs, for example 

ire to be prohibited ^ 

8 The proMsion of a suitable pension, sulhcing to allay the haunting fear of poverty 
Under such conditions, tliese patients are usuaily enabled to earrj^ on with reasonable 

comfort 

The imdcuitchj setcrc cases are far more difficult to treat In spite of rigorous action 
ilong the lines indicated abose many cases arc quite incapacitated from all%ork and it 
IS probible that operatne measures, decompression, will be adopted more freely’ m this 
tipe of case— this statement being made m mcw of the generally satisfactory results ot 
decompression 

On the other hand all palliatne measures should be tiied first, and I behete that 
mu of the most import mt is the prmision of a Inmg pension rate This pension should 
bt jiennment, there should be no uncertainty about it no periodic medical boards etc 
In the time seterc cases ifter careful consideration of all the circumstances operatise 
treitmcnt (decompression) cm be recommended with considerable confidence ’ 

Of the treitmcnt of he id idles b% rectal silmes » I base but little to sas Theie is 
howeeir ibout this method so much obMous imprictieibihty that further discussion is 

usdtss In am ease the benefit is purth of i temporan nature— it does not tackle the 
root of the disease 
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Treatment by lunibax puncture, thougli objected to on some similai grounds, lequires 
more caielul consideration It is obviously a method of treatment that should be tried, 
and I liaee myself submitted it to i thoiough test I have used it so often that I am 
clear in my mind is to its general uselessness I vould go further, and saj that it is also 
in many cases harmful I nould tabulate my reasons for these geneial statements as 
follows — 

1 Cerebral oedema is not necessarilv associated vith any excess of fluid in the spinil 
meninges Whether my viens aecountmg for the excess eercbial fluid are correct or not, 
there can be no shadow of doubt that the continuity between the ceiebral and spinal 
cerebrospinal spaces is commonly distuibed Some of my most marked cases of plus 


cerebral fluid have been associated wath minus spinal fluid — all depends 
on the memnged conditions prevailing in the medullaij’^ region In 
cases of maiked cerebral oedema there may be such swelling and oedema 
in that region as to pre\ent the normal continuity between the two 
systems 

2 Even if the withdrawal of excess fluid by lumbar puncture brings 
relief, the effect is puiely temporiry — fluid collects again within a few 
boms, ind the heidaches are again as bad as ever 

3 Lumbar puncture frequently makes the headache much worse 
The same effect has been observed in the tieatment of cerebial and 
cerebellar tumours bj' lumbar puncture The explanation is dillieult 
though it IS probably conceined m some waj with the coikmg up of the 
medullary region I have observed, in some few cases, that the imme- 
diate effect of lumbar punctuie on a patient suffeiing from a sexeic 
ittack of headache has been to throw him at once into a condition 
of agonj'^ 

4 Even if the lumbar punctuie bungs about temporary lehef, the 
process cannot be continued ad infimtum 

In general I am quite opposed to lumbai puncture as a thciapeutic 
measure in these cases I 
cany out the measure once, 
submitting the fluid to 
chemical, cytological, and 

bacteriological investiga- \ 

tion, and estimating its \ 

pressure by spinal mano- Tv 

meter I use Eve’s cere- 

biospmal manometer (Eig m/Jti'I'' 

‘ Ihc instiument consists 

of thiee Iiollow needles of sizes \a\\ 

suitable for ehildien and \w\ 

adults, large or small These 
ht on to the stalk of i metal 

Y-piece ^ 

“To the two other — Eves ccrcbiospunl nnnomctei 




blanches of the Y-picce are 

fitted pieces of fine lubbei tubing One tube acts mciclj as an exit tube bj which to draw oj 
the fluid, and the othei leids to the manometer Both pieces of rubbei tubing aie proMded wit i 
spring clips, so that the fluid can eithei be di iwn off or dnerted into the manometer A detach 
iblc handle also fits on to the Y piece This handle is so shaped that it c in either be grasped, oi 
held like i pen , , 

“The three needles aie tempered tough, so tint the risk ol then bieaking in situ is iioiacc 
It IS import mt always to keep a wne m them except when m use 

“The manometei consists simplj of two lengths of glass tubing uniting bj an inch of nio c 
tubing, and supported m a grooae lunning the whole length of i folding metal srale The grooi 
IS budged o\er at inten ils of an inch t (1 d 

“ The h\dronetci is capable of measuring the specific grant! of small quantities of ui 
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contusions, surface liTcmorrhages, both external to and uithin the dura mater It is a 
debatable point, but one ceitainly avortb consideration, as to 'ubetber some of these cases 
would not have benefited bj earlj operation, with the hope of evacuating extradural oi 
intradural blood-clot (see Sc vi p-w ounds, p 94) 

A large number of these paralytic cases have improved under treatment, massage, 
radiant heat, re education, etc , but many remain more or less totally incapacitated The 
proportionate improvement in upper limb, lower limb, and face has followed the normal 
course as regards the degree and rate of lecovcrv' in the three regions mentioned — face 
lecovering first and most, followed by the lov\cr extremity, the upper always Iigging 
behind Recovery has been exceptionally poor after injuries of the superior longitudinal 
sinus — Sargent’s longitudinal sinus syndrome 

Allusion will be made later to operative treatment, but it would be wise to state here 
that plating or closure of the defect in the skull brings about, in my experience, but verj 
little, if any, benefit foi this type of case 


4 FITS 


The prevalence of fits after war injuries of the head is of the utmost importance 
Earlv in the war it was stated that the yiercenta^e of cases jn winch fits developed was 
v^ery low That also was my experience , but I was sceptical as to whether the picture 
would not change In this series, fits were reported in 25 per cent of cases, m the following 
percentages according to the lesion — 

Per ccn+ 


Penetrating wound with heinn )4 

Penetrating wound 33 

Penetrating wound with foreign bodies letained 33 

Perforating w ound 1 0 

Fractured base 14 

Non penetrating wound 13 

Scalp wounds 10 


This list should be compared with that illustrating the rate of paralysis in relation 
to the site and nature of the injury — ^tliere is a close resemblance 

Nature and Frequency of Fits — On analysis, it was found that the fits could be 
divuded into lour groups, viz — 



Pci cent 

Epileptiform 

57 

Tacksonian 

23 

Fainting 

IG 

Slight and uncertain 

45 


It IS noteworthy that the more sev'eie types of fit were associated with the more 
serious lesions Thus, in non-penetiating wounds there was 1 case of Jacksonian epilepsj’, 
G cases of epileptiform seizures, 4 of fainting, and 5 of a slight nature , whilst in ptne 
tiating wounds there were 20 cases of Jacksonian and 42 of epileptifoim fits, 2 only of the 
fiinting tv^pe, and 7 of the slight V'ariety 

The term ‘epileptiform’ is used for those generalized fits in which there was sudden 
loss of consciousness, followed by struggling, often of a vuolent description, and sometimes 
necessitating restraint with the help of thiee or four assistants, the patient passing urine 
involuntarilv' biting the tongue and remaining unconscious for vmrying periods of time, 
a few minutes to hours 

The term ‘fainting is used foi a type of fit of which I havm had little previous experi 
cnee — a sudden relapse into the dream-state, with no biting of the tongue etc , enduring 
a few minutes only, and leavang the patient tired, uncertun as to what has happened, 
and complaining of sev^ere headache — attacks of petit mal of sorts 

Perhaps these ‘fainting’ fits, and other tj'pcs of fit, may be explained bj a v^asa- 
constriction reaction of the minute vessels in the cortex, thus causing anoemia of the 
brain and, in consequence, a greatly increased sensitiv'eness to internal and externa 
stimuli, the so-called ‘ Stokes- Adams syndrome ’ “ 
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In the treatment of these fit cases, my experience is such that I do "ot consider 
operative measures are of much avail, though m some instances the plating of the defect 
(Iftcr Sargent s method) has brought about some benefit Prolonged and assiduous treat- 
ment uith bromides, luminal, etc , should be earned out combined uith admission to 
hospital during the more severe stages It is remarkable hou the condition can be con- 
trolled uhen the patient is properly looked after This improvement is due, not to the 
medical treatment of a neurasthenic case, but to the transference of a patient inclined to 
fits from the economic and familv difficulties and exciting incidents of home life to the 
quiet of hospital, vith its systematic and sympathetic treatment, associated with that 
confidence in the medical man in charge of the case which is so essential 

Luminal, first recommended to me by Sir Frederick Nott, has received a good trial 
On the Mhole, I am inclined to believe that it is the most efficacious drug m fit control, 
given as a rule in 21 -gr doses night and morning I note, in a recent paper,** that stress 
Ts laid on the establishment of tolerance in patients under luminal, the frequent necessity 
of dosage increase to obtain control, and the bad effects produced by sudden uithdraival 
of the drug I have not noticed these effects myself, though I have recently seen one of 
my patients under luminal who took five times the dose by accident and nho uas brought 
to the hospital in a state of violent excitement closely simulating over-indulgence in 
alcohol In any case the drug must be given nith caution, its effect carefully noted, and 
the patients named against overdose 


GENERAL REMARKS ON WORK CAPACITY 

I should like to preface this section by a statement to the effect that, of the 400 to 
500 cases, there nas not a single case in rvhich the patient stated that he could rrork and 
could not get nork Wiether this applies to the immediate present, I cannot say My 
investigations have shown clearly that the slackers are but fen in number Here is a 
table shoning how the men are working, in relation to their nounds and general dis- 
abilities 



1.0 WOll. 

ligit nork 

Heavy nork 


Ptr cent 

1 er cent 

Per cent 

Scalp aounds 

10 

19 

70 

Non penetrating rrounds 

19 

24 

56 

Penetrating nounds 

98 

24 

98 

Penetrating nounds nith hernia cerebri 
Penetrating nounds nith foreign bodies 

69 

20 

10 

retained 

'11 

36 

22 

Perforating nounds 

21 

26 

59 

Fiactured base 

14 

36 

50 


Is It not rither extraordinary that, m the case of penetrating nounds nith retained 
foreign bodies in the brain substance, 58 per cent should nork, light or heaanq and 
tint in perforating nounds, 79 per cent should be earning their living in nliole or m part ? 
\s another example of the nork capacity of these patients, is it not marvellous that one 
ol m\ patients, nith a shrapnel bullet in the aerj centre of the brain, should be norkino- 
eight hours a dav at pattern-making’ 


RETAINED FOREIGN BODIES 

It ml! be noted tint some irgunients hare been deduced from time to time atrainst 
tin remor il of forngn bodies from the brain substance This statement must be acc“ented 
idMscdh vn cx]3enencc sbons that the immediate remoral of foreign bodies should hr. 
encouraged proridcd that m the process of remoral, ererr piecaution betaken arramst 
iiurcising till d image alrcadr incurred hr the penetration into the brain of the foremn 
wi \ It IS rlcir horscrer tint such bodtes vunf remmn amjsted m the bmiu substance 
^utlwut produauii on,, hanu Moeter On the other hand, there is some remote chance 
"f 1 Hire (sec PosTScnirTcrr p 123) Ihese flares, horrerer, arc rerr rare, and it ,s 
'MSI to ulrisc oiution m the rinks of the roiinger generation, as regards the remoral nf 
the torugn bodr both earlr and late remoral of 
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^^Y-AU'S 


lie 102 — ^ubtcmporil U<comiiic*>MOtt 8^7^! 
npjiUGd to tlK scilp Iciuporil muscle mcibid 'uid 

tlu hone bj pciio'^tcM cUxntor 


Utmo^tntic forceps 
tripped from 


vni DECOMPRESSION, WITH DETAILS OF 40 CASES 

Subtemporal decompi ession is the routine operation earned out for the relief of 
headache This operation has but little, if an-y, effect u]>on the other symptoms of the 

syndrome — giddiness, insomnia, 
ncr\ ousness, etc — and all mj 
cases of decompression 40 of 
y\hich ire appended, were ear- 
ned out rnth the mam object 
of itlitr ing headache 

4s legards the rationale of 
this decompression operation, I 
belies e that m the great major- 
ity of ciscs the headaches are 
due to increased hypertension 
the lesult of excess cerebrospinal 
fluid ind that the rational 
ticatmcnt is to trephine orei 
some silent’ area of the brain, 
jircferablj on a level rnth the 
base of the brain (for more 
efficient drainage), in some situ- 
ation vlicre the scar is incon- 
spicuous and wheie the osseous 
I " fi " jy defect can be protected rntli 

muscle-flap The excess fluid 
uoiild be permitted a means of 
escape into scalp tissues rvhere 
it IS more readiK absorbed, the 
intradural hypertension should be relieved at once, and immediate benefit obtained so 
far as headache is concerned 

We knew something ibout 
‘oedema of the brain’ long before 
the war but the first of the senes 
of cases on which this paper is 
based was operated on in India^ — 
a soldier fiom Mesopotamia, in- 
aalided to India with feaisomc 
headaches after heat-stroke 

I think I adopted Cushing s 
method of decompression, the inter- 
musculotemporal route, and this 
course I have adopted a few" times 
in subsequent cases usually those 
of the milder description It pre- 
sents some advantages os ei the 
method desciibed below but it 
docs not peimit of the degree ot 
exposure requned for the necessaiv 
brain examination the field of 
operation is ciamped, and theit is 
alway^s sore risk of damage to the 
anterior or mam branch of the 
middle menmgerl artery", more 

especially where that aessel runs in a canal or groove in the bone Consequently 
am accustomed to decompress the temporal region after the follow'ing manner 



ric 101 ~ Subtcmporjl tlccompic^ion ^taf/c ' rcmponl 
tiuned down Bone trqjUmcd o\er contie of c\po^ed arel 
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The apev of the ear is stitched to the eheeh, to get it out of the ^^ay, after ^^hlch a 
curved incision is made, the conve's.ity of aaIiicIi lies about one inch below the temporal 
crest, the ends curving donn- 
i\ards as seen in the illustration 


(F>g 102 ) 


The ineision should be com- 
menced at the summit of the 
curve, and carried down to expose 
the temporal fascia — about one 
inch at a time, haimostatic forceps 
being applied to either cut edge 
ot scalp, thus obtaining a practic- 
dly bloodless field When the 
incision is completed, the forceps 
ire remo% ed one by one, and 
bleeding points secured and tied 
111 the oidmary manner 

The slvin and subeutaneous 
flap IS turned donn for about 
three-quarters of an inch, nhen 
the temporal fascia and muscle 
arc divided to the bone, again at 
the summit of the -wound, about 
half an inch below the margin of 
the scrip incision , the temper rl 
muscle is then seized with Lane’s 
forceps, and the muscle stripped 
up from the bone with a peiiosteal 
elevator, dowm to the lerel of the 



cspecnllf m frK bdoV^'m iSJmnirHie 


01 the oar the skull, be.ng d.v.ded t.out and belnnd u.tl. the soissons, 

a line w ith the skin incision Any 
bleeding points are secured The 
1 pericranium is stripped away with 

the muscle A half-inch tiephine 
//^ applied to the centre of the bone 

meningeal artery, the 
u ' y > I trephine area being situated in the 

J between its anteiior and nos 

\iiX' ‘“-i-hohus Th.npp„"tr:; 
WmWfi M '''«»» '>»tlngn„™ ,s uLcct 

? f honddion, the dura .tsolf .s 
jr? ® to be mdematous, and to hare 

/, / lost Its sheen and translucencr 

W a rule, moreorer, it is not tight 
nor does it bulge, but pulsation s 

■ M d > ‘"r Before opening the dura mater 

the bone is nibbled awar m the 








!'< .IruMu-, Kh proM.l.ulM t!,, op?’r,t,r'“'’’ 
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towards the level of the zygoma and attachment of the ear Tlie muscle flap is veil 
held up, and the attached muscle m front and behind well retracted so as to allov of 
the free application of the nibbling forceps, an aperture being framed vhich is not less 
than 2 inches in the anteroposterior direction, and 1’ inches in the vertical, the aper- 
tuie lying throughout underneath the temporal muscle, and reaching down to the base 
of the skull When nibbling m the anterior direction, care must be taken to acoid 
injury to the anterior branch of the middle meningeal artery — the posterior v ill cross the 
area of dura exposed, in the horizontal direction 

The lower the aperture is situated, and the nearer to the base of the brain, the more 
free vill be the escape of excess cerebrospinal fluid vhen the dura is opened 

The posterior branch of the meningeal arterj’- vdl require ligature in tvo places 
before the dura is opened This is done with an intestinal needle, threaded with fine silk, 
the needle being passed so as to surround the vessel without injuring the underlying pia- 
arachnoid If the point of the needle enters the subdural space, when a condition of 
oedema is present, fluid will escape through the needle-hole, sometimes in a fine spurt, 
thus establishing the diagnosis even before the dura is properly opened The dura is now 
incised, in a crucial manner, and slit up m the four directions, right up to the margins 
of the bone aperture {Figs 104 and 105) 

If the conditions are as expected, cerebrospinal fluid escapes freelv, and a blunt 
spatula, insinuated beneath the tcmporosphenoidal lobe, lifting it up, will allow ot the 
escape of more fluid 

The dura is left open The temporal muscle is approximated with a few catgut 
sutures, and the fascia sewn up so far as circumstances permit The skin is sutured with 
fine salmon-gut, and the wound closed without drainage The excess fluid escapes into 
the tissues of the side of the head and face — sometimes leading, m marked cases of oedema, 
to considerable oedema of the face This condition soon mends 

The wound is painted over with picric or iodine, and layers of gauze are laid firmly 
and eaenly over the wound 

The stitch IS removed from the ear, the ear smeared w ith ointment, and the dressings 
are secured with bandages, care being taken to see that the ears are flat, not bent o\er 
The patient is put back to bed, in the sitting-up position, and kept lightly under the 
influence of morphia for the first twenty-four hours The wound is redressed completely 
the day after the operation 

General or Local Anaesthetic'* 

There are points in favour of either method The mam point in favour of local 
ana:,sthesia is related to the question of vomiting — the mere ise of intracranial pressure 
associated with the act of vomiting, and the fact that the brain is now unsupported in 
the region of the aperture, rendeis it highly desirable that the aomiting element should 
be eliminated, if possible There can be no question that vomiting is of less likely occur 
rence after a local anaesthetic 

On the other hand, there can be no question that the operation can be conducted 
more freely and more easily under a general anicsthetic, and if complications shou 
arise, for example troublesome bleeding from a meningeal ^essel, the difficulties can be 
overcome more readily 

Local — If the operation is to be conducted at 1 30, the patient at 1 o’clock receives 
a hypodermic of 

IMorphine gr 1-4 

Atropine gr 1-100 

Hyoscine gr 1-100 

and a second hypodermic, same strength, at 1 15 

These injections should be given when the patient is quiet in the amesthetic 
on the operating table The eyes should be covered and the ears filled with wool jen 
at 1 30 he is wheeled into the theatre and the ‘local’ ansesthetic gn^en I am accustome^^ 
to use Gray’s sjTinge, with a 2 per cent solution of nov'ocain, freshly prepared, to eaei 
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j, 3 - Ar-nna nf a 1—500 solution of adrenalin The solution is 
mjectedluteXnSJi^u'the line of the proposed incision, and along the base of the 

doing my first ease under this met^d 
to find that not only ivas the cutaneo-muscular 

trenhmma and enlargement of the aperture were painless also Dunn the nrst len 
miLtes of the operation the patient is often nervous, and during the trephining may 
express some resentment , but I have never heard the patient complain of actual pa 
The dural incision is passed unnoticed, as also is digital examination of the brain 

Of course the psychology of the patient must be taken into consideration, and it is 
desirable to have a skilled anicsthetist present m case his services should be required 




- \ 

r' / 

/ 




nr 100 -—InfiUnlion of the opention with novocam and Tdreoalm solution 

As to the side on to]nc}i the operation should be earned out the right side, m rmht- 
lumded indiriduils, is the side of choice, but I never hesitate to operate on the left side 
— the possibihtj of mterfciing vith Brocas motor speech area should not arise I am 
sure, howeier, that one should be influenced by any localization of headache— -operatino- 
on the side on uhieh it is the more severe Also, it is adMsablc to operate on the same 
side IS that on ulnch the injury uas rccciyed 

After-Treatment —It is most desirable that these patients should be kept in bed for 
not Ic-s than three necks after the operation This is often aeiy dilhcult to carry out 
in prictict for being reheaed of headache after months or sears of suffering, patients 
bceomi, %ers intraetable It is desirable also, that there should follou a long period of 
tom ilcsccncc it some quiet spot, for three months or more 

Remote Results of Subtemporal Decompression —The immediate benefit, amountma 
usu ilU to complete relief from the old he idaclie, is dependent on the escape ot the pent-up 
fluid from the mtraduril sjwce It would be inticipatcd, howe\er, that as the wound 
iuals ind scarring occurs the aperture would become closed with scar-tissue, with a 
Uluru tlurcforc of the old licadiches I expected tins result — it ought so to lie, and to 
some ixtcnt it is so but not to tbe degree anticipated On following up the’aarious 
< ISIS two to four \cirs ifter operation I ha\e been gritificd at the ultimate results in 
gtnerd There hut been some more or less complete failures, and in quite a number 
the iKKlaehts returned again after a few months though it is most exceptional for them 
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at all to resemble the fearful and constant type cvpeiicnced previously In some cases 
the cuie IS apparentlj permanent A complete account with aftei-results is appended, 
and it mil be noted that the unsatisfactory cases presented very serious primary lesions 
In weighing the pros and cons of the operation it should be noted also that the 40 
cases repoited were the most sea ere cases of nar hcddache that I have encountered 
111 the last SIX jears 

Choice of Case — The follon ing points should be considered before advising operative 
piocedurcs — 

1 It matteis not lion long the hcidaehes miy have persisted , in tact, the longer the 
more likely the success 

2 Constant headaches, more especi illy when iccompanied bv frequent periods of 
exacerbation — being associated as a rule mth maiked cedema — arc more amenable to 
tieatment than the inconstant ciscs 

3 The prognosis is better — 

I When the headaehes aie accompanied by that ficial appearance of depression 

and misery to which allusion has alrtidy been made 

II When the patient is ‘fed-up’ with his trouble 

III tMien marked excess of cerebrospinal fluid is found on lumbar puncture 
i\ When there is no bleeding at operation and no tendency to hrematoma 

V ’SMien marked cercbial oedema is found at operation 
M When the operation is followed by little or no vomiting 
vii When the patient is able and willing to follow out the after-treatment 
prescribed 

An analysis of 40 cases of subtemporal dccompiession shows that the operation uas 
earned out foi the following conditions — 


Iltidache following on gunshot wounds of the head 
„ „ ,, concussion, etc 

„ ,, ,, malaiia and heat stroke 

,, „ , pievious injuiies, aggravated 

„ „ ,, picvious fits, aggravated 


24 cases 
0 

3 

S> 

4 „ 
40 


It IS interesting to note that headaches in gcneial, apait from these 40 decompression 
cases, Avere associated usually wath non-penetrating and gra7mg wounds of the head, 
cases in avhich the primary operation, it am aa'us of but slight decompressive nature 
There was a considerable revulsion of feeling against Sargent’s extensive craniectomies 
m the early stages of the wai, but I am quite certain that headaches are of more 
frequent occurrenee in those cases wdierc the surgeon has abstained from operation or 
carried out a very minor form of bone removal 

This Avould suggest that, although primaiy excision of the scalp-wound and pnmarv 
suture are advisable in general, it is best to carry out also a fairly extensis c iemo\ al o 
bone (See belorv ) 

SYNOPSIS AND CBITICISM OF 40 CASES OF DECOMPRESSION (dctaxh m Table) 


1 Cause of Symptoms — 

Setondarj' to gunshot Abound of the head 
„ „ concussion 

Aggravation of pre existent headaches, due to injury or disease 
Secondary to heat stroke, cerebral malaria, etc 


24 cases 
f> 

7 .. 
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40 
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Table 11 -—LIST OF 40 DECOMPRESSION CASES 

I 

3 

1 

1 

t 

1 

1 

1 

f 

1 

nai vsn wiuiii 01 Inji iiv | SiitproMs 

Hpilepsy and lieatiaohos <;inco So\oia epileptic fits nitli 
Tjenisold Agftravatod bt constant and sc\cio head 

ser\ ice m Mesopotamia nolios 

OiniVTIOS VM) DVTL 

Left subtemporal decoin 
pression, Sept , 1910 
Qjdernn slight 

ritl vest SIVTI Ab 
TO HEADUHhb 

Dtaorm 

BUM U"- 

Slight 

occasional 

If 

Tpilepsy and hendnclies since Severe epileptic fits with 
childhood Aggravated bv piostintmg headaches 

sprv ice in Gallipoli and SIcso 
potaiiiia 

Left subtemporal decom 
pression, Sept 1910 
Marked oedema 

Slight 

occasional 

Ye ^1 

STti Clf’ 

i 

A.t firM 
Noiv r 
good 

! 

i 

i 

1 

j 

Depressed position of \ ault in Persistent hendaehos with 
1911 Headaches provioiislj periodic piostrntion Xn 

slight became rnut li aggra soinnia Oteasional 

V ated by service in Meso \ omiting 

potainia 

Right subtemporal decom 
pression, Nov , 1910 

Alarl ed mdeinn 

Occasional se 
vere, gener 
ally slight 
and incon 
St ant 

Pievioiis histoiv of fits and Severe and prolonged fits 
headache, nnioh aggrav ated Per'-istcnt and sov ere head 

bv serv ice in Mesopotamia , aches Periodic prostia 

tion 

Right subtemporal decom 
pression Tan , 1917 

Mar] ed cerebral cedema 

No headaches 

le 

! 

I 

in 

h 

!" 

i 

ill 

!i 

1 

1 

h 

n 

\ 

ot 

on 

550 

f~il 

Olli 

ft 

Memngitisf?) when IX life Chronic and persistent head 
inisoiable Morse attei sor aches with o-vacoibntions 

V ICO m Mesopotamia J 

Left subtemporal decom 
piession, Jan , 1917 
Jktnrked cedoma 

None 

Quite 1 ' 

{’) Heat stroke, D) Cerebial 
inalaiia in Mesopotamia 

Violent epileptiform fits, 
sov ore lioadnches, often 
w ith prostration 

Loft subtemporal decora 
pression Feb 1917 

Some ® d 0 m a marked 
general bulging 

None 

— • 

GSM Mastoid Deo , 191() 
depresbed, non penetrating 

Persistent Iieadaclics 

Loft subtemporal decom 
pression April, 1917 
Cbdema well marked 

Severe at 
times 

Soirietfi'' 
ter til’ 
fore Ilf' 
ation 

Heat stroke 1915, in Meso 
pot-vmia 

Violent epileptiform fits 
with severe and persistent 
headache 

Right subtemporal decora 
pression August 1917 
Marked tension, but little 
cedema 

At times 

Yes 
first ' 
not 0 

G S XV Left frontal, pone 
trating Tune, 1917 

Very severe and constant 
headache Severe oyaoer 
bations 

Left subtemporal, Dec , 

1917 Mari ed cedema 
Bight subtemporal Got , 

1918 Less cedema 

A arj mg from 
very slight 
to moderate, 
inconstant 

Conuii 1 
rebel ^ 
first e 1 
tion ( 
alter 
^econf 

GbW Frontal, non pene * Persistent headaches, with 
trating Oct , 1917 ovacerbations 

Left subtemporal March, 
1918 CEdema moderate 

Slight 

occasional 

If 

I es pniet 1' 

GSM Left tempore pan ' Headaches aphasia hemi 

etal removal of bullet from i anopsia Fits 
brain Feb , 1917 

1 

Removal of bullet March, 
1917 Left subtemporal 
March 1918 General 

bulging 

Slight 

occasional 

lieidacD 

— -r" 5 

GSM Left tempoial and 
oc< ipital 1 egions, sev ere brain 
laceration and numerous 
small foreign bodies remain 
mg in brain 

Violent headache^, with 
fecreammg fits 

Streptococcal meningitis 

Right subtemporal April 
181S General bulg ng 

Great relief at 
fir*?! then 
recurrence, 
and noy 
better again 

' 

Indsnl fj 

G S M^ Left temporal Jul\ 
1910 with laceration of brain 

Censtant headaches, with 
occasional epileptiform fits 
Dull mentally 

Left ‘subtemporal Ma\ , 
1918 General oedema 

'flight 

occasion'll 

GSM Fronto panetnl 

• penetrating 12/4/18 

Very severe and constant 
headaches w ith evacerba 
tions 

Left ‘subtemporal decom 
pression 31/5 /IS 

Moderate degree of cedema 

Occasional 

K ^ 

! 
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TaWc 71— LIST OF 40 DECOMPRESSION CASK 


D\tl NiTunr 01 iMuin 

1 

OriiuTioN r\« Dati 

[ PlU'il'NTSTtTI AS 
j TO HI IDltllFs 

DinOrm 
imi\o rc. 

Concussion in 1905, hcadnchcs 
frequent and aggra\ atcd 
by sersico m India lOlb- 
1917 

Constant headaclies with 
frequent and Molont ev 
ncorbations * \o intcrcs»t 
m hfe * Some fits 

Left siibtoinporil deconi ! 
prossion lA/S/lS ' 

Ylarkcd cereliral ondoma i 

' More 01 less 
constant 

) 

j kot q 

I 

1 

G S W Right occipital, pcno 
tiatmg, 18/4 /18 

Constant licadnclics and 
apathy 

I eft subtemporal decom } 
pression 10/8/18 Verj 
mnikcd cedoma 

Slight 

occasional 

1 

G S W Right frontal peno 
trating Date 1 

Constant headaches, with 
exacerbations Depression, 
and fits 

Loft subtemporal decom 
pression 10/11/18 

Mai bed oedema 

Slight 

occasional 

1 V 

1 

1 

G S Occipital (Palestine) 

20/11/17 ' injury to brain 

Ro\ ore and persistent head 
aches In tompoial, cul 
mmatiiig at \ortox 

I oft subtemporal deconi 
pression 5/10/18 

Moderate degree of cedema 

Slight 

occasional i 

1 

I 

1 

GSAA Right frontal 0/10/18 
No operation 

Apathetic and listless Con 
tinuous headache, usuaU\ 
verj' seieio 

Loft subtemporal decom i 
pression 10/10/18 No 
mderna, bulging onlj ' 

Slight 

occasional 

Ae 

G S W Right paiieto occipi 
tal with evtiacUiral li emor 
ihage and « ith foreign bodv 
romaming in right occipital 
lobe 28/7jI8 

Constant headache, with 
periods of \ omiting 

‘ Wake up with it, and go 
to bod w itb It ’ 

Jaol soninn fits 

Loft subtemporal decom 
pression I /1 1/18 i 

Jlaiked oedema 

Slight constant 

i 

1 

1 

) 

‘ I feel k 
for tieoi 
tm 
did It! * 
of go®* 

G S W Right parietal pcne 
trating in Mesopotamia 
8/11/17 

Constant lieadneho wUh 
frequent prostration 

Left subtemporal decom 
pression 7/11/18 

Marked cedema 

Slight 

occasional 

Ae. 

Concussion (bloii n up), 

H/8/18 

Constant lieadacho with 
periods of prostration 

Left subtemporal decom i 
pression, 14/11/18 

Jlnrked oedema 

Sliglit 

occasional j 

Af 

G S W Left mastoid jiene 
trating and fracture of base 
of sUull 

Constant beadacbes 

Right subtemporal decom , 
pression 22/11/18 No 

oedema marked bulging 

Slight ' 

occasional 

Aei 

G S AY Right parietal non 
ponotiating 9/0/18 1 

Constant headaches with 
pel lods of severe exacorba j 
tion ' 

Right subtemporal decom 
pression 7/I2/IS 

No cedema some bulging 

) 

^iigiit j 

occasional j 

i 

J. 

\e ^ 
tion 

great r 

G S AV Riglit orbilo frontal ^ 
penetiating Date ’ i 

Constant he idaclies dull 
mentality with fieqiient 
exacerbations 

Left Mibtempoz al decom 
pression 19/12/18 Some 
cedema some bulging 

Occasional ! 

‘ Not 'j' 
as 

G S M' Frontal, ponetrating ' 
Dardanelles 12/8 00 

1 

Headaches commenced m 
1917 gradually becoming 
more sex ere AA eakness of 
left leg 1 

Loft subtemporal decom 
pression, Z7(12H8 with 
maiked cedema 

Slight 1 

occasional ! 

! 

1 

Ae 

G S AV Left fronto parietal 
penetrating 17/7/18 ^ 

Constant dull lieadaclie 
never free 

Lett subtemporal decom 
pression 1/2/19 Marled ^ 
cedema 

A^er^ slight 
constant 

1 

but r 
miio*' ' 
ticipo""' 

Bloun up depressed fracture j 
left frontal dura intact, ' 
24/11/17 

Constant headaches w ith 
exacerbations 

Left subtemporal decom 
pression 12/9/18 Some 
cedema but marked bulg 

Constant ^ 

slight se\ere 
occasionally | 

Head injviiy m Mevico 1910 
Headaches and fi+s since 
aggra\ated bj ser\ice m 
France 

More or less constant head 
aches Mild epileptiform 
seizures 

I eft subtemporal decom 
pression 16/4/19 Marked 
oedema 

'siiccCG 
occasional i ^ 

1 coneff 


I 
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Table //—LIST OF 40 DECOMPRESSION CASES 


Dvtc vnd a vtlre op Injure 

SlMPTOMS 

j Peisistent headaches 

f 

j Opciution and Date 

PRrsrNTSr^TF a 
TO Htadvches 

? Did On i \tio\ 
DRI^^ Euiif^ 

G S Frontal, fissured, 

July 1915 Returned to 
France headaches commen 
cing May 1918 and gradu 
ally getting -u orse 

Left subtemporal decom 
pression 24/3/19 Very 
m irked oedema 

Frequent 
headaches 
though better 

1 

‘ Still bad a 
times ’ 

G S W Left frontal, pene 1 Headaches \nrjing from 
tratmg 2G/4/17 j slight* to awful 

j 

Left subtemporal 24/3/19 
Some oedema and some 
bulging 

Occasional 

— 

Fractured base, 21 /12/18 I Headaches Dull mentality 

( 

Left subtempornl 1/5/19 
Moderate degree ot oedema 

Occasional 

— ■ 

Concussion after mule Kick , 
occipital, 10/4/19 1 

t 

l 

Constant headaches dull 
and apathetic 

Left subtemporal 29 /I /19 
Verj marked oedema 

i 

1 

1 

Slight 

occasional 

Still improi 
ing Wonder 
fulij WOlllf 
Iiardlj knov 
me for tb 
same iinn ' 

Epilepsy since 7 \ear*3 aggra 1 Frequent fits se\ere head 
■V ated by ser\ ice i aches both becoming 

V, orse 

Left subtemporal decom 
pression, 30/4/19 

Marked oedema 

1 

No headaches 

Yes nnrletl 

G S IV Left occipital, pene 
trating F B removed from 
right parietal region, fol 
lowed by hernia cerebri 

Very se\ ere lieadaclies, 
general com ulsions papill 
oedema Streptococci in 
cerebrosmnal fluid 

Left subtemporal decom 
pression 15/3/19 Tuttle 
oedema 

Constant 

headaches 

I ittle if am 

Blonnnp concussion 20 /I /H ' Constant headaches with 

numerous epileptiform fits 

1 

1 Left subtemponl decom Occasional 

pression 20/(>/19 slight 

Moderate degree of cedema headaches 

\es 

G S IV Left parieto oocipi So\ ere headaches dulled 
tal lla> 1910 bnin ^entrlcuhtls and 

right liemiplegia 

Left subtemporal decom 1 Frequent and 
pression 13/12/19 I\Iuch | se\ere 

bulging and little oedema [ 

' ' ■■ ■ 

Concussion March, 1919 i Ver\ se\ eie headaches apa 

tlietic and depressed 

Left subtemporal 20/11 CO Occasional 

Very marl ed cedema slight to 

Right subtemporal moderate 

18/12/19 less cedema 

Vos and nii 
inproi ing 

G S IV I eft parieto frontal Se^ ere and per-sisfent iiead 
penctiating 12/4/18 I aches with exacerbations 

J dull mentality 

Left subtemporal decom Occasional 1 

pression 31/5/18 j 

Marl ed cedema 

"i os inticl 
buttei 

G S Left frontal non Frequent headaches dull 

penetrating 15/5 'IS sncl apathetic 

Left subtemporal decom Very sliglifc 

pression 27/10/19 Some 
oedemi some bulging 

es and n>a 
still impioi 
ing ’ 


IX CLOSURE OR PROTECTION OF THE GAP IN THE SKULL 

In discussing this question ti\o mun points arise (1) llJ/at is Ihc object of the piocc- 
(hirc -dial is it done foi ’ (II) TI //at is the best method of closing or protecting the apertinc 
III the shit It ^ 

I The Objects of the Procedure — TJiesc arc thice in number — 

1 To rehe\e the ps\ chological effects produced on the patient b\ tlic mere fact tint 
he Ins i hole in his skull Can the\ be remedied In operation ’ 

2 To ifford some means of protection of the gap from further external injur\ 
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WITH PARTICULARS AND END-RESULTS— 
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“ You found out about my i 
head more in a few hours i 
than what it took mant ^ 
doctors months — and also 
remot ed my trouble, w hat 
the others could not do ’ ^ 

Good 
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Occasional 

slight 

1^011*50 M 01 j 
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tlie patient supersensitive to observation, ind he ma^ be desnous of operation on pureh 
psycliological grounds 

Such patients form but a small group, but it is possible that an operation so planned 
ns to lender the deformity less obvious miy bring about quite satisfactory results, more 
especiallv rvhen the injury is situated m the frontal region Silver and celluloid plates 
applied in the manner described below, may benefit the patient, but all such methods 
present one obvious disadvantage — there is unquestionably a definite tendency for all 
such plates to assume, as time pi ogresses, a degree of coneavity to the surface, the result 
of atmospheric pressuie— there is, as a rule, a shrinkage of the brain in immediate relation 
to the defect of the skull, and the plate gives to the external pressure, bending iin\ ards 
towards the brain This results m a coneaMt> of the plate, and frustrates the object 
desired Bone-plates will be more satisfactoi3' m this class of case, and I regard the 
purely psj'chological cases as the onlj indication tor bone-giafts 

In other words, vhen the patient is influenced solelj by psj'chological effects, the 
aperture may be closed in, if otheruise desirable, vith a bone-giaft All other methods 
aie liable to fiil, vith eonesponding disappointment to the patient 

2 Piotectwe — IVhen a patient with a gap in his skull suffers from nothing more than 
a feai of possible injurj^ some form of plating ma}' be desirable to strengthen the injured 
region These cases aie verj^ few m number, and 1 do not remember more than tno or 
tlnee coming to me vith that specific complaint In such cases I think the double cellu- 
loid plate method r\ill sulfice, on the ground that no method, even bone-grafting, is realh 
piotective against any serious direct injury to the region, and the celluloid method is 
sufliciently efficacious and quite simple 

3 SyrnptomaUc — The more important remote effects of gunshot voiinds of the head, 
where a defect in the skull remains, maj% so fai as sj'mptoms are concerned, be divided 
into tvo groups, a major group vliere the injury is folloned by se^ere, often peisistent 
headaches, fits, and paralyses, and a minor group wliere irritabihtj^ insomnia, giddiness, 
and nervousness are predominant It having been stated elsewhere that closing in or 
protecting the gap in the skull may impiove the conditions specified, it is necessarj to 
examine the question caiefullj% in the endeavour to arrive at some definite conclusion as 
to the degree, if any, to ivhich the patients have benefited 

Fiistl3’', I nould ask these questions Can anv of the conditions enumerated be 
legarded is dependent, m their incidence and progiess, on the mere presence of some 
osseous defect “i* At first sight, it nould appear highl3' improbable that an3' of these 
symptoms could be explained on this hj'pothesis, and that thej could be remedied bi 
closure or protection ot the aperture There is, I think, but little doubt that that is a 
collect representation of the case But there are some feu cases in -whieh operation is 
leally beneficial There are some patients who suffei from slight infiequent headaches, 
vho sleep badly, vho suffer from ver3'^ slight epileptiform or fainting attacks, who are 
depressed and nervous — cases, in other -words, of the mildest forms of alter-elfect The 
closure or protection of the aperture of the skull, in such casts, often brings about great 
benefit — though it is possible, according to my mind, that this is mainly due to the ps3 cho- 
Jogical effects of the opeiation 

In consideration of the more serious stmiptoms, severe headaches, etc , tlie head- 
aches are due, as explained previously, to a condition of cerebral oedema, for vhich 
decompiession is indicated as the rational treatment — ^not the closure or protection of 
the skull defect 

The \ arious paralyses are due to tract degeneration, and plating, etc , cannot 
lessen the degree and extent of the paralyses The fits, too, are as a rule secondai\ 
to cortical scarring and degeneration, and gap protection cannot loner their incidence 
Vervousness, insomnia, giddiness, etc , are not of ps3 chological origin , they form part 
of the S3mdrome of cerebral oedema, and are due, I think, to the soaked sodden state of 
the cerebral cortex At first sight, therefore one nould be inclined to accept the view 
that closure or protection of the gap in the skull could not bring about anv appreciable 
benefit along the lines indicated 
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II What IS the Best Method for Closing or Protecting a Gap in the Skull ^ 

The various methods that have been adopted, both previous to the var and sub 
sequentlj’', may be divided into two groups (1) Autogenous hone-grafts, to close perman- 
ently the gap m the skull (2) Plating of the defect, together with other procedures on 
the lines of Sargent’s theories (Fig 107) 

1 BoNE-GRArxs I have stated previously that I do not like hone-giafts for the 
I vill admit at once that I have not used this method myself, and therefore m> 

opinions are not based on prac- 
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nr 10“ — To ilkistmtc throe luetliods of protection or clo^irc of 
defects in the 'Jkull (i) P\ bono-^nft (ii) Hi «ilvcr jilate between 
ccnlp 'iml bone (in) Bj two cclluloul rlntc^i an inner thin «niootli jil ite 
between bone and dura an outer perforated and «tTon"cx place between 
"Clip ind bone 


tical experience, but I have 
considered their advantages and 
disadvantages, their merits m a 
general sense, and I have seen 
about a dozen cases m vhich 
this method of skull protection 
has been carried out I do not 
like the principle, nor do I like 
the results as seen m these feii 
cases 

So lai as principles are con 
cerned, I have already pointed 
out that, so far as my personal 
experience goes, the benefit 
attained by closure or protection 
of the aperture m the skull bj 
any method is very limited in 
practice , that it ought not to 
be adopted with the idea that 
anj' consideiable improvement 
in respect to fits, headache, and 
paralyses, is likely to accrue 
and I voiild add further that 
in my opinion, the complete 
closure of the gap ivith a bone- 
graft 11 Inch IS expected per- 
manentlj'^ to close in the defect 
IS iirong m principle It mai 
be useful iihen the gap alone is 
the trouble, iihere the patient 
IS perfectly iiell except for the 
hole in his skull , but such 
cases are relatively fcii in num- 
ber, almost neghgiblj so the 
great majority suffer, to i 
greatei or less degree, from 
those other i emote effects men- 
tioned prei louslj , ill due to 
intradural changes, iihethcr ex- 
cess fluid adhesions or degen- 


erations lo pai all attention to permanent closure of the gap and to neglect the fai 
more important mtracrimal changes — to dam up excess fluid, for example is, in mi 
opinion, entireh vrong in principle 

In further reference to bone-grafts, I haie observed, m the cases that line come 
under mi care th it the results obtained hai e been poor Further, I am not coni incctl 
tint the grifts mil remain as bone-grafts— the skull is a poor place for hone groirtli in 
trtneril and in tiio or three cases that I haie seen, the grift died leaiing a pi ite of de id 
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bone exposed to the surface through sinuses discharging pus — the graft heing icnioscd 
subsequently uith considerable dilTicultj’^ 

My arguments are imdoubtedl}’’ 
weakened by the fact that I have 
no actual experience of bone grafting 
in the skull, but I heliere I am right 

in principle and practice \ 

2 Plating or the Defect — 4" r ''oi 

Following Sargent in his theories .c ‘ 

and practice, I am accustomed to 

adopt the follmving piocedures— ‘‘ 

described as briefly as possible U Uf\ 

Material used —Celluloid plates '-'’CcW''U 

two m number, the one (the outex >^o c'tleXoc.^'-^SOo'oq'yc'pco -> A 

plate) perfoiated, in thick, the 

other (the inner plate) smooth, /ri-V-'- VJV ''d'r'-tydA "‘hG g- 

TuVo thick These pHtes’’"are 'I 

bought m sheets and can be~cut AV b t r "“‘ — ’ 

readily to the size desired . ('V x ‘ 

Sienhzahon of the Plate —The ^ ' j 

fresh celluloid, cut to a convenient ^ V c" ‘ 

size and shape (Fig 108), is washed 
m running water, scrubbed with soft 
soap and water rinsed again m 
running w'atei, then wiped over 

thoroughly wTth methylated spirit, «»<= Ti.o 

-.mpped «e„i,„d 5 .„„, p„; 

away till wanted AVhen required “'smintion undenmtu the se/ip 

tl.e ==lI„lo.d ,s p,.eed s.erd,„d »«„. and prev,„,„ 

Mashed again, after which it can 
be used Immcdiatelj prcMous 
insertion, the plate is picked 

\ '''rth foiceps and cut to the 

~ ^ shape required 

if / ' ' V IT t'l’cker perforated plate 

-JfU / "" 1- between l,.e 

^lW W 1 — protective — whilst 

UW I PJ^ite will be used 

' between the duia matei and 

N ” ^ mater fiom tli«. 

Wf.* I «f the aperture * ' 

W§V?S ■' i U„def'“ 

X ^iL.iD^ , I S'*' S'"'™! «n<etae«,,, 

■ I '>“1 being enveloped „a„ze 

J'J"' ““ ‘''■okn'eVSJhe 

fir r**"’''' 

luusion lies onc-eio-HfU -i-^ xi ^ 

quarters of to thiee- 


/ U'r 

X<v''0 <■ bVXK <■ e X L rS-‘ , ‘ 

X c Vcic'LP C Sl> V b 1 " t. o e*^ '-V 
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scalp flap, to avoid button-holing the flap All surface tissue must be included in the 
sc ilp-flap by clean dissection—even at the expense of the underlying dura, torn dura, or 
scar-tissue— this should be avoided whenever possible Bleeding is controlled vith the 
scalp tourniquet, or by means of haimostatic forceps 

Inseition of the Inner Phde— The pericranium is incised with a fresh scalpel, about 
h dt an inch distal to the margin of the gap, and stripped v ith Farabeuf s raspatory to the 
margin of the apertuic There it becomes adherent to the edge of the bone, to vhich also 
tlie dura mater is adherent m the ease of v penetrating vound With the raspxtory 
insinuated around and beneath the osseous deficiency, the dura mater and pericranial 
fringe are detached from the margins of the gap, after which a flat periosteal elevator is 
inserted so as to strip the dura from the overlying bone for a distance ot not less than one 
inch throughout the whole circumference of the gap This being completed, the lagged 
tissue in the centre of the field is dissected anaj iMth a sharp scalpel, leaving a surface 
as smooth as possible, without cutting into the surface of the cortex exposed It is 
important m every case to avoid injury to cortical \ essels, venous sinuses, etc This must 
be carried out with circumspection, a dry field remaining 

All IS now" ready for the insertion of the inner, smooth plate, between the bone and 
the dura mater {Fig 109) If, however, the bone edges aie ragged they should be 
smoothed with nibbling forceps, it being the general object to leave an oval opening 
m the bone— the plates are then introduced with ease The thin celluloid is trimmed 
with scissors to correspond to the size and shape of the aperture, being about one third 
of an inch laiger in all diameters It is bent or doubled so as to slide and be inserted 
beneath the bone, lj"ing there snugh , overlapped by the margins of the gap throughout 
its circumference 

Inset tion of the Onto Plate — The scalp liaxing been separated from the bone for a 
distance of about two inches peripheral to the margins of the gap, the thicker celluloid 
IS trimmed with the scissors, with such snips here and there as will allow of the snug fitting 
of the plate to the convexity of the skull The plate should overlap the margin of the 
aperture in the skull by not less than one inch, the edges of the plate being guided beneath 
the scalp — so as to overlie the gap and be overlapped by the scalp I’lTien Ivmg smoothly 
the scalp flap is replaced and anchored by many fine salmon-gut sutures, without drain- 
age Dressings and band iges are applied cirefully, with the object of exercising an equal 
pressure throughout the wound area, thus avoiding the development of a haimatoma 

Having been compelled to remove celluloid plates on some few occasions, twice for 
sepsis, and a few times because of recurrence of headache, etc , it is interesting to note 
how the two plates work AVith icspect to the septic cases, I would urge that if the 
temperature of the patient after operation suggests that possibihtj", and when the wound, 
on inspection, suggests the presence of a h'ematoma, it is w ise to act prompth , turning 
down the flip and removing both plates This is readily eflectcd in the early stages In 
one case, blood external to the outer plate was sterile, whilst the blood between the two 
jilates grew pyogenic organisms In the other ease, nothing grew but the haimatoma 
was of considerable size, and I think I acted judiciously in removing both the plates 

AVhen the plates are removed at a later date — months after the insertion — ^the 
following conditions were found The outer plate was firmly mchored in position (being 
remoc ed indeed with some dillicultv) bx strands of fibrous tissue, whieli had passed 
through all the small perforations ol the jilate, from scalp to bone and pericranium, except 
o\er the immediate region of the aperture itself, where the strands passed from the scalp 
into the perforitions of the plate , but when the jilate was rcmoced and looked at from 
the under surface it could be seen that w here the outer pi ite had come into approxim \- 
tion’ with the inner plate it was smooth, lined with an endothelial membrane, and no 
strands of fibrous tissue had here passed through tlie perforations 

The inner plate was eqinlb interesting It fulfilled its purpose admirable , that is 
(1) It was non-imtating, is proeed be the fact that after haeing been in position for some 
months, it could be lifted off from the surface of the brain or dura with the greatest case 
with no sign whatsoeeer of fibrous tissue deeelopment , and (2) It had prcecntcd 
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also inclined to vield to the atmospheric pressure and to become depicssed Ihcv co 
of course, be made so thick as to obviate such secondary changes, but thc> then becon c 
hiilkv and o'enerallv uncomfortable 

General Disadvantages —If the plating is carried out along the lines indicated, lesc 
celluloid plates are, in general, fairly satisfactory For the relief of headaches, fits, and 
paralyses, they are— as are all plates— useless or harmful Celluloid plates are readih 
sterilized , if harmful, they can be removed easily at an early date — with more dilhcultj 
later this is one of the great adrantiges of these plates over all other methods, nioic 
especially over bone-grafts 

From the point of view of protection from further injury, many of nn patients arc 
advised to wear thin aluminium shields, covered with cloth and fastening round the head 
with narrow elastic Some pitients object to these shields because of the attention wbicb 
IS directed towards their head trouble I point out to them that the shield should be 
regarded as a shield of honour 


X POSTSCRIPTUM 

Since this paper was wTitten as a careful and considered lesume of the remote effects 
of gunshot w ounds of the head, 1 have been rather pertu’’bed by some recent fatal cases 
Before alluding to these disturbing factors, it should be noted that, of 775 fullj -recorded 
cases, 50 died (6 5 per cent) Death occurred, on an arerage, nine weeks from the date 
of the primary injury With one exception, where death resulted from tetanus, the fatal 
termmitioii was due to meningo-eneephalitis In no case did the autopsy reical a 
localized abscess — ^that is to say, an abscess with well-defined boundary , the abscess, if 
present, was often loculated and of considerable size, spreading towards the surface of 
the brain or involving the ventricles 

In 19 of these fatal cases (38 per cent) foreign bodies were present, too dceplj 
situited for removal, and m 22 (44 per cent) the conditions were complicated by the 
presence of a hernia of the cerebrum or cerebellum In 12 cases (24 per cent) the lesion 
was situated in the oecipito cerebellar region 

It would appear probable that, in the 19 cases where foreign bodies were present, the 
foreign bod> in itself wws not responsible for the death of the patient — 42 eases are' dis- 
cussed elsewhere in this article with foreign bodies remaining m the brain, some in the 
most inaccessible positions, who are alne and well, and 58 per cent of whom are at work 
of some description It is noteworthy also that, although 22 cases died with hernia 
cerebri, ^et 35 cases recorcred, 30 per cent being at work at the present time 

Agiin, the fatal termination of 19 cases wath foreign bodies retained must m no sense 
be taken as in irgunient for more radical early efforts at removal of a foremn body 
from a general siiney of such cases I think it is clear tint the surgeons in France did not 
err on the side of leniency in tlieir attempts at foreign body removaUihether tropposiS 
w IS the c isc, I am unable to offer an opinion ^ ^ 

IS iboiit mne weeks, one case lived eight and a half months, beino- discliarc^ed from 

on 1 'a' ‘ re-admitted two months later wUh TreSnldrn 

wound and henna cerebr, This case has some bearing on the more reeenTuerfuAZ 
c ISIS illuded to at the beginning of tins postscr.ptum perturbing 
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The more prolonged of the fatal cases gave warning as to their general unsatisfactorj 
condition by (1) persistent headaches, (2) bouts of vomiting, (3) great depression and 
iiritabihty, and (4) steady emaciation In some cases the conditions were diagnosed 
long before death by means of lumbar puncture, and, in the event of positiv^e result, more 
energetic treatment v^as at once carried out — repeated lumbar puncture, subtemporal 
decompression, attempts at the remov'al of the foreign body drainage of abscess, v^accines, 
etc 1 was always rather afraid of lumbar punctuie — -the iisk of spreading the infection 
IS so obvaous- — but in some cases this method of treatment W'as carried out energetically 

Ev'^en when meningo encephalitis is existent, recovery may still take place, as in the 
following case of a left temporo occipital penetrating gunshot wound, with numerous 
small metallic and osseous fragments in the underlying brain substance, violent attacks 
of headache, and screaming fits Streptococci were found in the cerebrospinal fluid on 
all occasions when lumbar puncture was carried out Treatment repeated lumbar 
puncture and subtemporal decompression for the relief of headaches Patient recovered 
and IS now seeking to obtain employment There were some other cases of similar nature 

Now, as to the perturbing factors Within the last six months I have had under my 
care, or have been asked to see, four cases where old wounds had ‘flared’ after havang 
been healed for three to five years — m two cases the men had been doing ordinary work 
for this time, with no serious disability other than periodic headaches Then the wound 
‘flared’ just as so many old wounds of the extremities do, the patient rapidly became 
unconscious, with epileptiform fits, and died, in spite of immediate radical treatment In 
three of these cases the autopsy showed mcningo encephalitis, with no foreign bodies 
retained, and in the fourth case, a non-penetrating wound of the frontal region, there 
w'as an old h'emorrhage in the subjacent frontal lobe, with recent extension, and death 
ensued from status epilepticus 

These four cases knov\n to me — and there are probably many others of similar 
nature — lead one to think of the many patients suffering from the effects of gunshot 
wounds of the head, many of whom have foreign bodies retained in the brain substance 
What will be their subsequent history ^ 
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THE EARLY SIGNS AND SYMPTOMS OF CHOLELlTfflASIS 

Bv Sm BERICELEY MOYNIHAN, Bvni , KCMG, CB, Iruis 

It has PTobablv been the expenence of man^ suigeons to operate upon eases m nhich 

L been .nade, md to fad to fmd any stones nRlun the 

gallbladder^ cases mam years ago, I r\as content to drain the gall-bladder, and I found 
disturbing number of occasions that the bile nas sterile Tlie gall-bladder looked 


normal in manv of them but many presented those early signs ot disease nhich I non 
recognize at a glanee In the erses nhiclr had been drained, a temporary aber a nee of 
symptoms nas almost constantly observed, but a recurrence rareh faded A second 
operation was performed and the gall-bladder removed In 1909 I described A Disease 
of the Gall-bladder requiring Cholecystectomy ’ a disease rinrehercd by cholecvstotoniy, 
m winch the gall-bladder nail itself presented the evidences ot chronic or subacute mham- 
niation There nas a denudation or destruction of the vdh, nith a deposit of hpoid 
material, especially cholesterin esters, in tire stroma of the mucous membrane 1o this 
condition MacCarthy later gave the very appropriate dcscriptire name of the stran berry 
gall-bladder Tlie appearance of the Imng membrane evactlv resembles that of a ripe 
stianbenj, the congested mucosa being studded nith brighter yellon dots nhich end 
abruptly at the cjstic duct 

There aie more types of ‘ strawberry gall-bladdei ’ than one, and the diticiences pro- 
bably represent stages of gradual development In its earliest, but quite definite, form, 
the mucosa is a little redder than the normal, and the shghtlv yellou specks show nothing 
but hpoid material It is possible, as Professor Stewart has suggested to me, that 
m this stage the gall-bladder merely represents a local phase of the general condition 
Iwpercholesterolaimia, and that infection has not yet developed in its walls In Mer 
stages the m11i ma}'' become denuded of epithelium, and tiny ulcers soon develop upon 
the surface , or cholesterin crj'Stals, like fine grains of sand, may firmly adhere to, or be 
embedded in, its walls In tlie latest stage the gall-bladder becomes thickened through- 
out, a firm and copious deposit of fibrous tissue is found in its walls, and calculi are often 
picscirt 

This evpenence led to a closei study of the gall-bladder walls, and of the baclernl 
content of the bile m cases m winch cholelithiasis was present, or was suspected , and 
IS more and more cases have come under review, it has by degrees become clear that 
there ire conditions of the gall-bladder, apart from calculous disease, which cause a close 
uuuucrv of the symptoms of gall-stones, and which can be successfully treated only by 
cholcc\stectonu Ihc diagnoses we make of abdominal diseases are often inferences 
onb, and not certainties, however much we may be tempted so to regard them If a 
patient suffeis from repeated attacks of pam m the upper abdomen associated with a 
risor, whicli is indicated upon the ‘steeple’ temperature chart , it jaundice, which is always 
present, deepens after the attack and gradurlly subsides until the nevt attack and if 
there IS a progressive loss of weight we do not hesitate to diagnose a floating stone m the 
tomnion bile-dnct But tlic symptoms are not those of stone, but those of a cholanvitis 
winch mav he and usuaih is provoked bv a stone, but which mav be provoked bv other 
conditions ilso, such as a senes of livdatid cysts escaping down from the liver fas I have 
^eui twice), or i pmcieatic calculus in the ampulla or a subacute oi chrome pancreatitis 
ho It IS 1 think with the diagnosis of stones m the gall-bladder Tlie condition that 

.rovokca the sMnptoins is an infection of the gall-bladder, set up it may be bv stoned 
but not seldom existing m an carlv or advanced degree m the absence of stones The 



128 THE BEITISH JOHENAL OE SUEHEEY 

whole course of tliese diseases of the gall-bladder or of the liver, associated with gill- 
stones, IS not 3 ( t bv any means clear to us , but our know ledge is widening little bj 
little, and a broad conception of the whole problem is now possible 

By what means and through what channels is the gall-bladder infected^ 

There aie several possible avenues which may be traversed by invading micro 
org misms 

1 iNmcTioM MAY AscYND rnovr thi: DuoorNusr, along the common and cystic 
ducts to the gall-bladder, or along the common and hepatic ducts to the hvei — This 
mode ol infection, if it evists at all, is probably \ cry rare Bond’s expenments hav e 
shown that pigments introduced into the rectum can soon be recognized in the discharge 
from the gall-bladder after cholceystotomy It is ceitain, therefore, that organisms can 
travel directly upwards in these reflux currents But they probabty do not, because the 
duodenum is as a rule, steiile, and is very rarely infected heivily The downward cur- 
rent of bile flushes the common duct with a certain regiilaiity 

2 iNrrcTioN MW DrscEKD raoM the Liver — Organisms reach the Incr by way 
of tile portal stream As the blood passes round the liver lobules its organisms ire 
caught up by the hepatic cells, which aie the great ‘destructors’, and are lendered inert 
or killed Some few may escape with their lives, perhaps at a time when the hvei is 
momentarily overwhelmed by large numbeis of organisms Those wdiieh so escape gain 
access to the gall-bladder, and may form the nucleus of stones, which make haste to 
dev elop round them The portal blood consists of two mam streams, one from the alimen- 
tary canal and one from the spleen The view has been generally’’ held that the former 
IS the curient along which most of the micro organisms travel , and this no doubt is true 
But remembrance should also be given to the possibility that organisms may be 
derived from the spleen The association of diseases of the liver, and of gall-stones, with 
diseases that seem to hav'e their ongin or their chief development in the spleen has recently 
become clearer In casts of haimoljtic jaundice, 60 per cent of the patients sillier also 
from cholelithiasis , with splenic amemia, cirrhosis of the liv’er and gall stones are both 
associated Fnlargement of the spleen is noticed m cases of stones m the gall-bladder 
and the duct, but suflieient regaid has not been paid to the possibility that it is from the 
spleen that the infective agent is immediately derived There are casts in which a large 
number of small stones are found throughout the substance of the liver, not only m cases 
of ciirhosis, but m cases where the liver appears little if at all changed fiom the normal 
And every surgeon is familiar with cases of recurrent gall-stones m which the common 
duct and all the ducts of the liver within reach are filled with mud and hne stones, wlueh 
mavi^ be washed down m almost unending quantities In such cases I pass several tubes 
up into the liv’er, and apply’ the Cariel method of intermittent irrigation for sev’cral weeks 
About ten months ago I operated on such a ease in which seven operations had been 
performed I dealt with the bile-ducts as I have described, and then rcmov’cd a spleen 
that was enlaigcd to approximatch thrice the normal size Since that time no attacks of 
pain or jaundice hav e returned, and as this is by' far the longest interv'al of freedom the 
patient has hid for some y'ears, I am hoping that we mav' have cut of! the source of 
siipplv of the infecting organisms to the hvei Splenectomy for recurrent cholelithiasis 
mav be found neccssarv in similar cases One of the lunctions of the spleen is to filter 
out micro organisms and toxic substances from the blood-stre im, and to send them to 
the hv cr for destruction It may sometimes harbour them, rather than transmit them Its 
capacity to do so m syphilis Ins been shown bv W I Mayo Possibly in other infect ons 
micro-oi’ginisms or toxic matcriils are held up ind passed on only from time to time to 
the liver, which in this way receives the material upon which gall stones are dejiosited 

5 Ineectiox viva nr Derived inovr the Blood — Me owe our knowledge on this 
subject to Rosenow ' He found tint orgmisnis removed from the g ill-bladdcr, from 
the bile fiom the centre of gall-stones or from the cvstie glind of patients treated by’ 
cholccv stectomv contained orginisms, chiefly streptococci, which when injected intra- 
vcnoiislv into animils produced lesions of the gaflblidder, the bile-diicts and some- 
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Such organisms leach the 1 1 tr, iiinsp m the oi^ans Irom nhich the\ 

'“’"’'It .n .ceuve 

tmly ot »l''tl,er .t is the to, I that atone proMtict tile cnltnrc nieiiinn. noteet in fo, 
the aloUh ot the <^erms nhich aie scattered CNCij’Avhere in the l)lood-stieani--the soil 
seLC the genn-is not a matter of importance The tiuth ,s nell established b> Rose- 
non s cMienments and bv clinical md pathological lesearch m man, tint micro-oigan- 
isins attacking the gall-bladder nn^ leacli it through the blood-stream 

The question has been most closely studied m connection uith tjphoid leter, but 
the lesnlts of the expeiimental uoik appeal very conflicting J Koch - m a patient uho 
had died of enteric feaer, found inflaminatoiv changes m the mucous and submucous 
hvers of the ^all-bladder dust beneath the epithelial layei of the mUi he found masses 
01 dumps of organisms, apparently those of typhoid fevei No organisms uerc found 
on the surface of the mucosa He therefore dress the conelusiou that it svas not fiom 
tlie biie that the gall-bladdei ssas infected but by a process of embolism In the nests 
of organisms m the ssall of the gaU-bladdei propagation took place , organisms being 
liberated md escaping through the mucosa into the gall-bladdei to inlect the bile 
( hiarolanra® injected typhoid bacilli into the seins and beneath the skin of labbits and 
described the organisms as forming emboli in the capillaries of the submucous laser of 


file folds of the gal! bladder Other obsersers, among them Girode, have hosses^er le- 
coseied oigamsms injected into the veins fiom the bile descending from the liver 

The ins'estigations ot Cosset, Loes'v and Magrosv* shoss that calculi niai, originate 
inside the s’dh of the mucous membiane as minute collections of cells sunounded bs 
cholesterol As they gross' thej detach themsels'es from the ssall of the gall-bladder, 
md becoming fice ssitlim its cavity, they increase in size, and press upon each other until 
they become faceted In mv large collection of stones m the gall-bladdci tsso or more 
geneiitions mas be lecognized groups created m the same peiiod of infection being of 
almost equal si/e the larger tlie stones the longer their existence The eons'eyance of 
oTgusiMsss bv the blood-stTeam to the gaW-bladder probably accounts for those cases 
(txaniples aie not serj infrequent) m sslucb an acute cholecj stitis or appendicitis follosss 
rajiidls upon such infections as tonsillitis and influenza , or pancreatitis oi orchitis upon 
in ittaek of mumps 

■t IxncTiox' Mva iiuvcn tul G u t, bl vDDru riiou the Liser b\ u vy oi' the 
LrMi’Hvaics — The hmphatics of the gall-bladdei communicate freely -uith those of the 
h\ti Affections of the Iner, changes in size and changes in the cells hare been noticed 
\ci\ nregulaih hr most surgeons It uould be uell if a note ot the size and condition of 
the h\ti could be embodied m all accounts ot operations for gall-stones If, alon<r uith 
the gill-bhddcr, a piece of the liver is remored, it should be submitted to microscopic 
tximniation h A Gialiam- noticed m a senes ot 30 cases that the liver rras enlart^ed 
m iO In the leinaimng four there ms definite gross evidence of a previous or existmo- 
j) ilhologic il change m tlie Inei otlier than an enlargement Inflammatorr clian<Tes 
umlh of the nature ot peucholangitis ucre constantly observed in cases of acute and 
suhuuU cliolccNstitis Giahim suggests that an mvohement of the Iner is “so fre- 

<1111 ntb ui accoiiipuumont of choicer stitis that the association must be practically a 
tonstuit one d. 


SudWrMns slioun the intimate connection uhtch exists betneen the surface lympha- 

Uer 1. theV ' J'>»P|'«ties of the gall-bladder through the attachments of the 
ir to the fossi ni which it lies The new is held that it is through these lvmnhatie« 

hqniun " th'''owir 'cholecystitis is secon<lary to 

upililis Mr own cxponcncc gnes support to this hypothesis Gross alfections of the 

Im which could conccnabh be regarded as antecedent to the gall-blaldermfete 

mil If I’l Jircscnt m ims than one-rourtli of the total number of cases sub 

.0 opcmtiou, „„„„„ eases "ill a sow 
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condition could h i\ e been responsible for the hepatic enlargement or disease, and those 
in ^\hlch these conditions vere probably secondary to the gall-bladder disease But the 
liiston of ittacks in nhich enlargement of the hvei has temporaiily occurred (a sort of 
oedema oi phlegmon) is occasionally to be obtained In the examination of specimens 
b\ the micioscopt eases are seen m nhich the peritoneal and subpentoneal coats are 
inraded bA infection nhen the mucous and submucous coats arc normal In these cases 
infection must reach the gall-bladdei either by the Ijmiphatics, nhich is most probable 
OI possibh hr the blood-vessels AVhen the infection ariives through the blood-vessels 
It IS the subniiicosi that is fiist affected in almost every instance 

The Men his also been taken that the pancreatic inflammations nhicli are found 
issociitcd nith cholelithiasis aie due to a pancreatic lymphangitis It is dilhcult to sa> 
nitli ccrtaint\ bon often the pancreas is affected m cases of cholelithiasis Conditions 
such as snclling of the head of the prncreas, or hardening or fibrosis, are \eiy difficult to 
issess, ind mcic palp ition exposes an opinion based upon it to many errors My estimate 
i consel^atl^c one, I think, places the frequency of panereatic implication in cholelithiasis 
it 12 pti cent The removal of a tiny portion of the pancreas gives valuable information 
but it IS not IS often piactised as it might be Thiroloix and others have suggested that 
the ftei communications of the I}TOphatics of the gall-bladder and the bile ducts iiith 
those of the pancreas, the uholc forming one plexus, explain the origin of pancreatic 
inflanimation second lr^ to cholcc^ stitis and cholangitis , and tliej’^ discredit the previous^ 
iccepted vicu that the infection travels by rvaj>' of the cj'stic and common ducts And 
De ir ei h is added the u eight of Ins great authority to this teaeliing He rvrites that 
‘ most cases classed together imdei the general term of chronic pancreatitis are at first 
1 call's cases of pincreatic lymphangitis, the infection being propagated fiom the gall- 
bladder and bile-ducts oi from the pyloiic region of the intestine along their efferent lymph 
channels, ■nliich come into intimate relation with those surrounding and embedded in the 
head of the pancreas 

IVc do not knoM , lion ever that the infection of the pancreas usually spreads from its 
suiface inn uds lathci than from the duct outnards to the bodj’’ of the gland 

It IS true that m clioleevstitis the cystic gland is always enlarged, and that m cholan- 
gitis the glands along the duct may be so large and so hard as to make the discrimination 
betneen them and stones very difficult In such cases the supra-pancreatic glands may 
ilso be enlaiged Nordmann s experiments seem, honeaer, to controvert the vien that 
mansion of the pancreas is primarily lymphatic If in the dog a ligature is placed around 
the opening of the ampulla of Vater into the duodenum, the common bile duct and the 
uppci duct of the pancreas arc then directly continuous one aaath the other If, after this 
ligituic a airulcnt culture is intioduced into the gall-bladder, acute pancreatitis develops 
If the s line ciiltuie is introduced and the cystic duct at once ligatured, no pancreatitis 
deselops In these cxpeiimcnts at least the conveyance of the infection from the gall- 
bladdei to the pancreas is bj the n aj of the ducts, and not through the Ijmiphatics And 
prob ibh tins is often if not generallj true of the acute condition in man also 

> Ixii CTiox nw 111 veil nil GvLi-ni vddeh by Direct Continuity — ^This method 
IS laic Gastiic and duodenal ulcers — especially the latter — may have the gall bladder 
idherent to them The duodenum is sometimes saved from perforation by having the 
gill-bl iddcr soldeied on to its outer surface I have on many occasions found an inflamed 
qipendix cithei idherent to the gall-bladder or m closest contiguitj’^ to it Infection maj' 
penetr itc the g ill-bl iddei from its serous surface imi ards in such cases , but m the 
iggiegite thc\ ma\ be \er\ ten in number and from the point of vieii of the deielopment 
ol gall-stones thc\ lie negligible 

'Hie examination of i large nuniber of gall-bladders slioiis that infection begins iiith 
ilmost cqu il frequenci on the mucous surf ice and on the peritoneal coat From the 
mucosi It penetrates hi degrees deeper and deeper until the elastic co it has disappeared 
iiid the musciil ir coits arc at last destroied An interesting obseriation that lie have 
111 ide slioiis th it ei en an earli iniasioii of tiu submucosa is often indicated bj the deielop- 
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All other stones than this are due to infection, and infection, being present before 
stone formation, may give rise to symptoms which it is slowly becoming within oin power 
to recognize Thej'^ are at present, however, suggestive rather than decisive Thev are 
wholly referable to the stomach Flatulence and fullness after meals, amounting some- 
times to so great distress that a woman takes olf hei corsets oi loosens them , early satietj 
during a meal, a feeling that when a small meal is taken the stomach is overfull , a sudden 
unaccountable sensation of intolerable nausea, described very often as ‘sea sickness’ 
sometimes accompanied by faintness and often by salivation , a feeling of cold associated 
with slight shuddering, often coming on with great regularity , and ‘acidity and ‘water- 
brash’ are often mentioned by the patients 

None of these symptoms is severe, and none striking It is rather in the association 
and persistence of them than m their individual character that then importance lies The 
complexion of patients is often altered, although they do not realize it After removal 
of the infected gall-bladder a patient will often comment upon the improvement m the 
complexion, md remark that it is ‘as it used to be many years ago” Now and again m 
such patients a more acute disturbance of health is noted , pain and distress m the upper 
part of the abdomen aie associated with local tenderness, with swelling of the liver, whose 
edge becomes more easil 5 '- palpable, and with a slight increase of tenderness It is as 
though the whole liver were affected by a slight, but transient, inflammation Some 
months, or yeais, later an attack of hepatic colic occurs, not w'lth the agony associated 
w itli the passage of a calculus, but w ith the rather more subdued but still sufliciently acute 
pain that probablj indicates the passage of bile which is inspissated by thick mucus In 
an intelligent patient these se\eral steps may all be traced 

I he first cause of these symptoms is uncertain In recent yeais inquiry has been 
made into the association of cholecystitis and hepatitis E, A Graham examined portions 
of the Iner removed with the gall-bladder m the operation of cholecystectomy, and found 
definite changes therein m 87 per cent of the cases Now and again a fragment of the 
hvei comes away with an adherent gall bladder In all such pieces we have found changes 
— advanced or slight — m the liver substance, and have attributed them to an extension 
to the liver from the gall-bladder But it appears to be not unlikely that in many cases 
it IS the liver that is first invoh ed m the inflammatory process, and that the gall-bladder 
IS attacked later by invasion of its l 3 mphatics oi by direct extension The inaugural 
sjmptoms of cholecj^stitis mij be due to lesions m the appendix, the liver, the gall- 
bladder, 01 all of these oigans Our present knowledge does not allow us to decide, but it 
IS the stomach that is alwaj^-> blamed 

Pathology —Tlie changes produced in the gall-bladdei bj infections which reach it 
thiough the bile the blood, oi the Ijmphatics, produce changes tliat ire slight but easilj 
lecogmzable bj the practised eje Among the earliest of such changes is a loss of lustic 
md of colour The suiface is dimmed and whiter, the normal blue colour being lost everj'- 
whcie except perhrps at the fundus , and the texture of the walls is a little thicker, and 
suppleness is lost, the elastic lasher — as we know b^' examination of sections — being soon 
dcstrojed V deposit of fat is found beneath the seious surface extending upwards along 
the % essels first, fiom the csstic duct The whole gallbladder is oedematous, and the 
fundus mas shosi a patch of thickened and icddened opacits which feels ilmost like a 
tumom The csstic gland is enlarged, and sometimes the glands along the common duet 
ilso The pancreas mas be enlirged more especialls toss irds the head 

The gall-bladder mas be adherent to the stomach, or duodenum or colon filiere is 
hoss es er, an adhesion of the gall bladder that is normal , it is in the form of a mesenterj 
ettaching the organ to the duodenum on the inner side and to the colon below It is 
probabls an extension of the mesogastrium to the right It is easils recognized Adhesions 
which bind the gall-bladder to ans neighbouring structure ire alwajs esidences of m 
infection sshich sshereser originating, has spread at last to the parts around It is 
probihls true to sis that esers gall-bladder idhcrent in this manner has pathological 
changes so idsanecd ssithin its walls as to warrant its renios il 
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the gall-bladder .s opened the bde . ^ 

colour than usual The mucosa may be u,,+ j^ter are smoothed uua\ Tim 

colour The ^dh at first are and d.vc,- 

strm%berrs sometimes found uithm the ualls Small 

Iht™ aTe^nnVe^Sr f have "-y times that^^t 

lZIZS:^r:V^tXoiT^n!^^^^^ f-m ’the presence of deposited hpo^ 

^f X:;o:s::\n eiremely lenuous attaehment to 

become detLhed It is reasonable to suppose that undei j 

become the start, ng-pomt of calcuh In still late, stages cicatrical « 'sjbim 1 and 
the vatls appear thick, hard, and sclerosed So advanced a change almost insaiiabh 
depends, houever upon the long-continued irritation of gall-stones 

tsoTL ON thcHistoiogn or GATOBiNnnEii Disease, bn Dr O Gruner -A lusto’ogical 
study of the v ills of the gallbladder wluth has been midc in 100 cases, his show ti that the 
lesions *0 be found niaN be grouped according to tbeir relation to the miiscnlu coat (1) Coses 
s/iotuuig the chief changci tn the mucosa and submucosa , (2) Cases lu ivlnch the chief lesions appeal 
111 till suhperitoneal tissues 

tVhen considered in tins waj, the channel of infection niaj be leadily seen m the microscopic 
sections IS Ijeuig eitlier l 3 j of tlie mucos'i or tire pentoneuni — in tlie forirveT e*ise pTesum'iulv 
tluough the blood sticani, and m the latter through the lymph itics In the rises in which the 
infiltration is all thiough the to its, that later which shows the most intense infiltration is presum 
iblt the one in which the infection began , and the penloneal infiltration m these cases is due to 
the fact that the organisms are ra \kmg thevv w vy through from the mucosa into the subpcritoncal 
lasers In meins of Ijmpliatio chinnels And furtheimoie when the whole thickness of the wall 
IS in\ oh ed in this w ai , it ippcars probable that the infection has not been i single er ent, but li is 
been repeitcd at least once ind hkelj many times Tins constitutes ‘recurrent cholecystitis 
1 Mucosal Infect ions — In these cases the early changes noted are oedenn of the folds oi 
Mill’ uid the appeiruicc of a certain number of mflammatoit cells As the process increases 
in se\erit\, the oedema spieads through the muscular wall into the subpentoneal Iners, and at 
the same time there is a gradual iccumiilation of inflammatory cells in the same ducction, and 
fit spices mike thou appe nance m the subpentoneal tissue 

Should the mflanim ition subside it this stage, the gall bladder mac return to normal, reg iin 
mg Its nacciditi and elasticiti, though ilwajs retaining the tell-tale deposit of fit But if the 
process does not come to an end— -either because the circulition m the walls is hmdeied by the 
liresciice of stones, or bee wise the in\ iding oigimsms are of greater aarulence — ^haemorrhages occui 
fiom tunc to time, uid a well marked cellular infiltration becomes cyident, so that the mucosa 
becomes \ci\ thick Superficiil b emonbages accompiny the formation of ulcers, md the evten- 
sion of org inisins into the w alls is accompanied b\ an interruption in the contmuiU of the muscle 
bundles, and a loss of clastic tissue Once this stage has been reached the viscus can no longei 
ret rut md the dimiged muscle cannot attempt to expel its contents Moreover, the sotrginess 
of the w ills makes them incapable of changing their shape , they can only be d'stended more and 
luoic if bde should hippen to enter the bladder still further, or contract by reason of cicatrization 
\ still liter stage, with act more adaanced t'ssiie changes, is reached when the mucosa is 
(oincrteil into a grmulation tissue, ill the noimal structures liaaang been lost This is sometimes 
the effect of double infections of the walls, is for instance by streptococci combined aaith B cob 
or h\ ail icrobie org iiusms issociated aaith B cofi Sometimes it is the effect of repe ited infections 
h\ similar org inisms each time This stige maa subside b> a natural process of omamzation of 
the grmulitioii tissue, m which ease ill stnictincs of the normal wall are absent, ?nd the o-nll 

of Ilf. /!i/cc(ioiis — pie peiitoneum becomes thickened by the intense eno-orgement 

... r.r .cVi ? ocdcmi, uid these changes may inaohe the subperitoneil tissue also 

fir IS ihe museul uis In this c isc the clastic hbres arc d imaged m an earla stage and a numhei 
if thmgcs iffcetmg the mucosa become possible owing to a secondan, disturbance of the 

of he outer eo Us hccomcs ca idciit Ea cn here a rc-mfcetioii na aa occur and lead to the w ™ 
on of nil cNiensne gnuulition tissue rcnlncin" the onoinnl wnU nlthoimh ihf* m 

rcl itiacla mump ured The n itural result In such a ease aaoiUd S be he fJrnaat.oTo^^^^^^ 

Ml itnci il contrnted gall bl iddei lormation of a chronic 

bi this brief paper I un considering the question of infection alone B..t i r 
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factors concerned nre in need of discussion Among these the most important is that 
of the cholesteiol content of the blood Dr McAdam has been working upon this ques 
tion in connection with some of my cases, and the following note which he has kindlv 
written for me will serve to introduce the subject 


In the course of an investigation into the cholesteiol content of the blood in vaiioiis patho- 
logical conditions earned out by Miss C Shiskin, M B , and myself, a series of cises of cholelithiasis 
have been examined befo'c anr’ after operation Sixty per cent shoned a hypercholestcrolounia, 
vhile the remaindei gnc no>-m i! a allies The lattei cases have doubtless shoirn in excess of 
blood cholesterol at one time or inothei, the gall stones present being perhaps the iclics of a 
former hypercholesteiolicmn 

A subnoimal a ahie v is found in a numbei of cases clinically diagnosed as cholelithiasis not 
included m the aboie list, since at operation no calculi veie found Although the presence of 
infection ahi lys tends to icduce the cholesteiol of the blood, yet a chronic i holecystitis does not 
ajipear to reduce the cholesteiol content in conditions of cholelithiasis, and a frankly loiv pre- 
opeiativc value should make one suspect some othei condition than cholelithi isis except in condi 
tions of acute infection 

The immediate lesult of operative treatment is a marked fill m the cholesterol of the blood 
This IS most maiked in cases of drainage of the biliary passages The effects of the anoisthesn 
doubtless also play i part, while ive have observed in all the conditions investigated, other than 
cholelithiasis, that opeiative piocedures seem mvatiably to lead to an immediate loss of choles- 
teiol in the blood 

But it IS the cholesteiol i due of the blood some months aftei operation that ippeirs to be 
of practical impoitance Rothschild and Rosenthal have distinguished t.vo types of liiTer- 
cholesteiolajmia m cases of cholelithiasis 

1 Obstructi’c hypmrholestcrolcLmia, nhich is teniporaij’’, the cholesterol content of the blood 
returning to normal iiith the lemoval of the obstiuction 

2 Diathetic hypcicliolcstciolccmia, in iiliicli the excess of cholesterol is more oi less con- 
tinuously piesent This condition may be intensified by the additional presence m the bile passages 
of an obstruction to the completion of the metabolic cycle of the cholesterol When there is this 
diathesis, the hypeicholesteiolainua peisists, even after the removal of the obstruction Most of 
the cases, so fir eximined by us, belong to Group J , a fen, lion ever, had a marked'^' high choles- 
teiol content seveial months aftei cliolecj'stectomy These findings suggest that, m cises which 
shon a distinct hypercholesteiolTmia befoie operation provision should be made foi drainage 
of the bile in order to deplete the body of the letained lipoids If a later examination should 
reveal a persistently high cholesteiol content, then further accumulition of cholesterol may be 
controlled by dietetic measures 

Recent noik Ins slionn conclusively that there is no synthesis of cholesterol m the body, 
and that any addition to the total cholesterol content of the blood and tissues is denv ed from that 
present m the food Free cholesterol is converted into cholesterol esters in the intestinal canal, 
from which they are absoibed and are distributed by the blood stream to the body cells As the 
result of metabolic activity in the cells, cholesterol is again liberated, earned bv the blood streim 
to the livei, and excreted into the bile, to be again le esterizcd and le absorbed fiom the intestinal 
tract Thus an interference witli this constant cholesteiol metabolic C 3 'c.le through drainage of 
the bile, in cases of diathetic hjpeicho'estcroloimia, may be of consider ible siirgicil importance 
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A COMPARISON OF CHOLECYSTOSTOMY AND 
CHOLECYSTECTOMY. 

B\ J'V'MES SHERREM, CBE, I on don 

Tins pioblem can be stated veiy briefly indeed, for the change m opinion thit Iiis 
steadily taken place in the last fe%v years puts it now almost bejond discussion It nas 
formerly the custom to remoie the gall-bladder only if the surgeon considered it so 
seriously affected as to mteifere nith its function, and this decision may ha\e been 
arnyedYt on external examination only In this nay many cases of disease lemamed 
unrelicyed and many stones nerc oyerlooked It is mipossible to proie the absence ot 
stones unless the gall-bladder has been opened inflammatory affections and simple 
gioyths are csen more easily missed unless this precaution is taken 

Ten years ago, m 100 consecutiye operations for gall-stones, I consideied choices s- 
tectomy necessary in 29 In my last 100 I carried it out primarily m 94 , the otlici (> 
were icute cases m 11111011 it nas unnise for yarious reasons to make the attempt, and in 
tno of these I remoyed it at a second operation three yeeks later This change in piactice 
his been forced upon me by experience 

I iMsh to state at once that in my opinion the results, both immediate nith regard 
to death rate and conyalescence, and remote in the freedom from complications and 
ibseiice of recurrence of symptoms, are infinitely superior if the gall-bladdei is icmot ed 
IS a loutine in the treatment of its diseases This is not the doctrine to preach to those 
whose operatiye interference with the biliary passages is and will be occasional , to these 
the simpler opeiation of cholecystostoniy is the safer The skilled surgeon howeici 
must now pistify his choice of cholecystostomj , not that of cholecystectomy 

The disease of the gall-bladdei is what we should treat , it is not enough to lemoie 
the pioduets of that disease whether gall-stones or infected bile I can state emphati- 
cally that diamage does not cure chronic cholecystitis 

Cholecj stcctomy should be the treatment m all surgicil diseases oi the gall-bladdei 
IS i primirs procedure wheic possible, but in two stages m those cases where the iisk to 
lilc 01 the common duct is gieat I refer to sucli cases as acute on chronic cholecystitis, 
wheic there is an enormously distended, thickened, ind adherent gall-bladdei containinr>- 
pus, leute cholecystitis or stone in the common bile duct with 3 aundice We all try to 
IS Old two operitions on one patient wdieneier possible, but I always remind myself that 
il IS bcttei to haye a hie patient after a two-stage operation than sign the death 
ceTtificitc for the result of an ‘ideal and that choleci stectomi as a secimd procedure 
IS infinitcli preferable to a plastic operation on the common duct 

'iht o\pcrieiiee which led me to consider choleci stectomy necessaiy was obtained 
liom the exunination of gall-bladdeis remoied at operation and compaiatiie results 
iftci i period of icai-s 

It IS as unwise to diagnose the condition of the gall-bladder bj external examination 
IS It IS to sai m the absence of definite r-rai eyidence, that the symptoms from which 
I piticnt IS suflcrmg ire due to gall stones rather than a chronic cholecystitis or other 
t uisL of biliari colic I haie made it a rule neicr to tell patients they are suffenno- 
irom mil stones, but from inflammation or disease ot the gall-bladder We shonm 
Hide Hour to diiimose the disease, not its results 

of examination of the gall-bladder and examination 

tollm neighbourhood haie shown nothing abnormal, choleci s- 

lotomi his reieiled not onli small calculi, but such conditions as that in which cnstels 
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of cJiokstenn or tinj^ calculi are embedded in tlie imicoiis membiane, chronic cholecystitis 
of the ‘straivberr 3 ’ tjpe, or the thickening met nith m the fundus of tlie gall-bladdct 
called adenoma In these a mass ot adenomatous material occupies the fundus, 
occasionally becoming cj>-stic Seen from its mucous aspect it often shous a curious 
umbihcated appearance It is occasionally associated uith chronic cholecystitis of the 
‘strawberry’ type Its picsence may give use not only to the usual secondary dj-spepsia, 
but to typical attacks of biliary tohc and I have ^emo^ed the gall-bladdei for this 
condition in seven patients vho hid no calculi, with cure of the symptoms I have met 
with it in several associated with gall-stones, ind m tv o, although the, naked-eye ippe ir- 
ance was identical vith those I have referred to, microscopical eyammation proved them 
to be columnar celled circmoma Both have remained free fiom recuirence, one operated 
upon nine, and the other tvo and a half, yeais ago Polypoid cholecystitis may also he 
oy^eilooked if cholecj'stostomy is earned out Drainage in cases such as these must fail 
to cure All need treatment bj^ removal of the gall bladder 

It IS, hoy ever, on the ultimate success ot our procedures that vt must base our 
practice What are the results ot the two opeiations ’ I do not intend to do more than 
mention those complicated by stone in the common duct My^ flguies are smill com 
pared vith those that could be obtained from many clinics, but all hxy^e been carefiilh 
followed up 

Taking first the cases of cholecvstcctomy earned out in the treitment of stones 
confined to the gall-bladder ind opeiated upon oxer three years ago, these number 184, 
vith 6 deaths 3 of which vere from lung complications, and include ii operated on m 
the acute stage There has been no recurience of sjmiptoms in anj of these cases I do 
not behey^e that stones, apart from the rare pigment yariety' in ccitim diseases of the 
spleen, form m the common duct after cholecy'stectomj' if that duct is clear at the time of 
operation 

Taking now tlic cholecy stostomies foi stone done dunng the same period, 152 in 
number, including 46 acute cases, there yyere 4 deaths Of the icute cases 8 haye had 
definite recurrence of symptoms Of the 106 non acute no less than 21 have had similai 
lelapses In 75 per cent ot the 29 patients yylio relapsed svmptoms returned vithm two 
ji'eais , in the remainder it yvas from four to nine, and it vas yyliile preparing this paper 
that I have hid to opeiate on recuirences seven and nine years after drainage I hive 
le-opcrated upon 18 of these patients In 3, theie uas chronic cholecy'Stitis only' m the 
lemaindei stones had re-formed In none were stones present in the common bile duct, 
nor were stones found here at the second operation In addition to these recurrences, 
5 patients died within four j'ears of carcinoma, certain]} or probably of the gall-bladder 
In one I remoy'ed the gall-bladder a year later, but the patient died of lecurrenee in a few 
months , in another the patient returned m twelve months with an obvaous malignant 
gall-bladder tumour and ascites , another in six months , and 2 died, one tw o and one three 
y'cars after operation, of cancer of the liver In none was the gall bladdei left because of 
the condition of the patient, but because I did not considei it was grossly diseased, justify- 
ing removal This gives a total of 34 out of 118 surynois in whom the result w is 
unsuccessful after a period of years 

I cannot behey'e that these figures are exceptional It is not a difficult task to clear 
the gall-bladder of stones, and I belieae if all cases were followed up as these have been, 
similar results would be obtained I ha\e communicated with the patient or his doctor 
at least once a year and hay'e not lost trace of a single cise 

During the period under review, out of 448 primary operations for gall stones, m 8.5 
I lemosed stones from the common duct and m 29 carcinoma of the gall-bladder w is 
found to be so extensne that operatne tieatment was impossibli 

During the same period I also carried out cholecy stcctomy for disease not issociatcd 
with stones, m 30 chronic cases without a death and complete and permanent relief of 
symptoms, and m 9 acute cases with 4 deaths all cases of gangrene of the gall-bladder 

I haye excluded from the discussion those cases in which I remoyed stones from the 
common bile-duct, as it is notoriously difficult to be certain that the ducts arc clear It 
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IS my piaptice, whenever possible, to remove the wall-bladder and, if diamagc is necessary, 
to dram the duct itself 1M\ re-operition rate was nearly three times as great when the 
gall bladder v as not removed 

I have not attempted to go into theories with regard to the function of the gall- 
bladder and changes mimical to the well being of the patient that maj lesult from its 
lemoval I have given you facts drawn from my owm clinical experience that to mv 
mind leave no doubt or room for discussion that the correct treatment of gall-bladder 
diseases, including in that term gall-stones, is cholecvsteetomy, although in certain cases 
drainage may be neeessary as a temporary measure Cholecystectomj is safei for the 
patient, the risk of reeurrence is negligible, and the loss of the gall-bladder mtci feres m no 
nay with his well-being 
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VISITS TO SURGICAL CLINICS AT HOME 

AND ABROAD 

SOME DUTCH SURGICAL CLINICS 

THE CLINIC OF PROFESSOR NOORDENBOS, AMSTERDAM 

One of the Suigical Clinics of the Um\crsit\ of Amsteidnin is sitinted in the Municipal 
Hospital at the Binnen Gisthiiis and includes 110 beds, togethci with out-patient 
departments 

Professor Nooidcnbos direets this seiMce aMth the lielp of loin ejuahfied assistants 
The large and nell-ht ojiei iting thcitic is spccnllv adapted for demonstration purposes 



Tic 110 — I rofe>sor \oonlpnboN in liu opcntin" tlieatr'* 


b\ ha\mg a number of seats for students irranged in semieireular tiers {Fig 110) In 
this place he demonstrated his method of treating fractures of the neck of the femur, 
shoning one man of seventy on nhom it had reeenth been performed {Figs 111, 112) 
A longitudinal incision is made m the outer aspect of the great trochanter, the leg la 
held with strong abduction, traction and internal rotation, and a large twist drill is entered 
on the shaft of the femur 2 cm below the most prominent point of the great troch inter. 
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daected to the anterior superior spine of the opposite side Into the hole thus made a 
portion of the fibula 8| cm long is driven, together vith its periosteum The limb is put 
up m an abduction plaster for three months, and the patient is not allowed to walk for 
five months During the later portion of this period — that is, after the removal of the 
plaster — the patient takes exercise on a little trolley fiame which runs on wheels on the 
bars of a special frame bedstead, sitting on the trolley with both feet on the lower bar of 
the bedstead, pulling himself doivn by a cord and pushing himself back by straightening 
the leg as is done by a rower on a sliding seat 

Professor Noordenbos has done this operation fifty-four times wathout failure He 
prefers to do it in recent mtracapsular fractines, but has performed it with equal success 
m old cases with pseudarthrosis 

Among othei interesting cases demonstrated in the theatre were the following — 

Resection of the Stomach for Ulcer associated with Internal Hernia — A man of fifty- 
two presented himself with abdominal pain and distention, associated with severe tetanj^ 
He had a history of thirty years’ dyspepsia, during twenty-five of which he had obtained 
some measure of relief by W'ashmg out his own stomach The abdomen was opened by a 
transverse incision on the light side betw'een the steinum and navel A complicated con- 
dition of retrogastric hernia greatly obscured the anatomy of the parts and hid the stom ich 
from view A numbei of coils of small intestine had prolapsed through an opening in 
the transverse mesocolon and then pushed foiward the thin lesser omentum, hanging down- 
w'aids over the anterioi surface of the stomach The hernia having been reduced, ii large 
indurated ulcer was discoveied at that point on the lesser cuivature which had been 
crossed by the small intestine, and theie w'as also a tight cicatricial stenosis of the first 
pait of the duodenum A partial gastiectomy was performed by the Balfour Polya 
method 

The patient, whom we saw a week after this operation, was making an excellent 
lecovery 

Substitution of the (Esophagus by the Jejunum — A girl of ten had suffered occlusion 
of the oesophagus as the result of swallowing caustic potash Attempt at restoring the 
canal by bougies having failed, a gastrostomy was peiformed, and, at a later stage, a loop 
of 30 cm of jejunum, having been isolated from the rest of the gut, was attached to the 
stomach and brought up to the skin m front of the sternum It was at this stage that 
we saw the patient, who was awaiting a final plastic operation for the junction of the 
jejunal fistula to the pharynx by means of a tube of skin, to be fashioned from the 
chest wall 

Two Cases of Laryngectomy — In both cases the operation had been done for epitheli- 
oma and had been performed under local anassthesia The trachea had been brought out 
through a separate incision and attached to the skin One of these cases of laryngeclomj 
was a young man of thirty-three, who was so pleased with his relief from impending 
isphjxia, and so delighted to be shown to a party of English surgeons, that he wrote on 
a piece of paper “This is our Llo>d George, he does our reconstruction ’ 

Wo witnessed the following three operations — 

1 Bone-graft for Spinal Canes —(Operation 0 15 to 0 45 a m , commencing hventij-fiie 
minutes after the ancesthetic ) The patient was a boy of seven with canes of the fourth, 
fifth, and sixth dorsal aertebro; The disease was in an early stage without deformitj 
The lesion was beautifullj shown b\ means of a radiogram taken with the assistance of a 
BueU -Porter diaphragm Before the operation the patient is accustomed to Ij mg prone 
on his face, m which position the operation is done, and this position is maintained through- 
out con\ alescence no other splint oi immobilization apph mce being used The patient 
is nursed on a special narrow mattress the width of the trunk, designed to allow free mo%e 
ment of the arms 

The operation was performed under local an-csthesia bj' a solution of 4 per cent 
nosocain with adrenalin (no\ocaui 0 3, K_SO^ 0 4 NaCl 0 7, water to 100, adrenalin 
12 drops to 100 cc) The anTSthetic was injected both superficialh and deeplv round 
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the effected aiea of the spine and o^ei the tibia from ^^hlch the graft was to be taken 
The proeess of injection, which occupied about a quarter of an houi made the child cry 
bitterly A curved incision was made on one side of the spinous processes from the third 
to the seventh dorsal vertebra; The muscles Mere separated fiom the left side of the 
spinous processes, rvhicb rvere then saivn olf from the lamina; by means of a small 
Fergusson s sau aided by a chisel and forceps The spines thus separated ivere left in 
ittachment to the muscles of the light side, and weie then pushed toivards the right ivhilst 
the posterior surfaces of the laminrc ivere further laiied The wound was packed whilst 



1 ir Iiiu tmtinq the .netho.1 -.doi.lod for fneture ui the Xoordenbos clinic 


lurud ^‘Sld leg was hved at the knee and the tibia exposed bi a 

'I'nrUrs of an inch and itTdiJwlfce ^ of about three- 

‘ I'rgt bow siw Aruinier oftr^s-r . means of 

"hole thickness of t e bone ^o side through 

^'hok intcro interna smfTce fin f , '^aw-cuts, ind a piece of tibia inchidin.r 
-•xned ,n 1 ch.se, "fb: :rtunl ttC oV2^ and three-quarters of an inch wide, was 

" I'lioed with Its in.rrow surfice 110x^1^11.0 laT ’™^«fos The grift 

lice next to the lamina;, the spines were brought ONer it. 
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and there fixed by deep catgut sutiiies The nponemosis and the skin neie scpu^tel^ 
sutured The cliild’s colour at tlie end of the operation as excellent 

2 Calculus in the Right Vveter —{Opeiaiwn 10 16 1o 10 53 am ) A Moniin, age 45, 
had pun in the right loin, shooting doun touards the bladdei The radiogram shoued 
in oval calculus in the position of the right meter, and this had been confirmed by the 
passage of a lead ureteral bougie, the point of uhich was airested vlieie the shadoiv of tlic 
stone was shown The aniesthetic v as bv open ethei aftei preliminary morphine-atropme- 
scopolamme An oblique incision 8 inches long v as made p u allel with Poupart s 
ligament The operative field was surrounded by dark blue cloth and a forehead light 
used to illuminate the deep wound The inetei vas fully exposed and lifted up from the 
point where it crossed the pelvis to the base of the bladder No stone vas discovered 
ind it was therefore concluded that it must have been dislodged after the passage of the 
lead bougie The wound was closed m Il^ers by inteirupted silk sutures 

3 Prostatectomy under Sacral Anaesthesia 1110 to 1140 OpeuiUo)i 
11 40 to 11 55 ) The patient was a man age 55, i\ho for some vears had had mjehtis 
with incontinence, but for the last tiielve months had siifftitd fiom retention of mine 
issociated ivith prostatic enlaigement 

Patient lay face downwards on the opei ition table yith his legs flexed at the thigh 
A point was taken on each side vheie the saeriim ind coce>x join and a needle 13 cm 
long pushed along the anterioi surf ice of the saeiiim, injecting 1 pei cent novocain all 
the time Fifty cc of novocain solution nere injected into each side so as thoroughh 
to infiltrate the nerves emerging from the anteiior sacral foramini The patient vas then 
turned on his back, and the median subumbilical legion wis surioundcd by an aniesthetic 
injection, this being given first undei the skin and then into the rectus sheath A cathetei 
had been tied into the urethra, and through this the bladder vas distended ivith air The 
operator stood at the patient’s right side and eniicle ited the prostate with the lett hand 
the light being engaged in the rectum After iemo\al of the gland, which rvas r 
symmetrical fibro adenoma about one incli and a half in diamctei tlie bladder rvas drained 
1)5'’ a double rubber tube, a gauze jiack being left m the space of Retziiis The rest of the 
■nound uas closed in three la\eis, the deep la 3 ’'ers and skin b^ silk, and the fat la\er bs 
catgut The amesthcsia m tins case appeared to be perfect 

The silk uhich is so freely buiicd, even in the tissues of uoiinds of doubtful steiihtr 
IS prepared as follows ether one daj’’, 80 per cent alcohol one d lA boil half an houi m 
1-1000 sublimate, store in 1-1000 sublimate in alcohol 

A short visit AVas atterAiards paid to the Avards and a greit number and AarictA of 
cases Avere seen There Avere a large number of frreture cases most of them beine 
treated bj^ a method of suspension and traction, nliicli appeired to be A’’erv effcetiA'c Tlic 
limbs AAcre suspended to a metal frame clamped on to the bed T-he upper limb Aras slung 
in a position of abduction of the humerus AAith right-angle flexion of the elboAA, the limb 
hanging Avitli the forearm A^ertical traction being m rde on the humerus Iia transfixion 
of the olecranon the Ioaa er limb aa is slung to an anterioi aa ooden bar bA' means of i cord 
AAhich AAas attached to a number of points dong the leg bA i b indage ind brass rings the 
AAhole apparatus being strongh’ suggestiAC of a piece of ships iigging (Fig 113J 


DR J SCHOEMAKER AT THE HAGUE 

‘OperatiAe surgerj^ is not i sjiort it is an irt and just as a Aiolm plaAtr plaAs liis 
sonata AAith liis heart and soul so the surgeon must perform his operation Ihis meins 
that the artist docs his AAork not m i liuirA not sIoaaIa but in tempo it also moms 

that AAithm these Haas he is at libertA to do Iiis AAork in his oAin aasa striAing for perfection 
and beautA, so that the finished product mu be i AAork of art But tlie surgeon is not i 
solo plaAcr, he is the first Aiolm of i qiurtettc the other membcis of aaIiicIi iic Iiis 
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assistant, his anmsthetist, and his operation nurse ’ (Singeitj Gynecology and Obsicincs, 
1121 Dec 591 from Avhich lournal the accompanying drassings have been copied ) 

D hen Dr Schoemaker uttcied these nords before tlie Clinical Congress of A.merican 
Surgeons, they Mere probabh regarded as a somcMdrat high-lloMn Inperbolc but rnyone 
Mho Matches him at work Mill be torced to admit 
th it the\ r cpreseirt mo®t accuratels the actual 
manner and method of his Mwk 

Me saM him do eight major abdominal opeia- 
tions on tMo successive mornings, and he had 
selected the paTticular cases in order specialK to 
illustrate his OMir methods ol performing colcc- 
tom\ and gastrectoms Cases 1 1 and (» Mere 

instinces ol colectoms and it Mill sac c repetition 
if the technique of this operation is chsciibed once 
CVisc 1 — {Operation 10 15 to 11 0 a ni ) The 
sMuiitoms Merc those of constipation the patient 
being a middle iged Moman 

Case 5 — {Operation 12 5 to 12 45 p m ) The 
Jiitient MSS a Monian, age 28 Mho had sulfcred 
fiom pain and constipation tor eight ^ears 

Case C> — {Opel at ion 10 15 to 110 ant) V 
Monuii igc 61 Mho had screrc bleednisi from the 
leetiim Mith piin on the light side of the abdomen 
111 all three enses there Mas marked dilatation 
iiid mohiiitr of the ccciim and ascending colon 
In the last cisc tlieic mis i large inflamed 
ippeiidix 

'I he ihdomen Mas opened b^ an incision 
thiough the right semiliinii line and the Mound 
htld open h\, a luge self-rct lining retractor The 
ileum M IS held up m its terminal part, and a hole 

mule m its nuscntcre The outer lasers of the bond Mere dnided about three inches 
bom tin (icum uid i culf consisting of these lasers nas sepamted from the nmeoiis 
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foiceps The ascending and proximal part of the tlans^e^se colon nere separated fiom 
tlie outer leaf of peritoneum and from the great omentum by means of a few touches 
Mith the scissors, the mam vessels going to the ascending colon and hepitic flcxuic 
veie clamped and tied in four places The transverse colon vas divided in the same 
waj as the ileum, first by cutting tiuough the outer 'ivalls of the bon el and pushing 
them aside, then clamping the mucous membrane between tno forceps {Fig 114), and 
cutting betneen these The separated portion of the bowel was iemo%ed, and the ileum 
brought into contact with the distal portion of the transverse colon, the two portions of 
bow'el being held m apposition by the attached clamps 

It w'as very noteworthy that aftei division of the outei wall of the gut, the lumen 
of the ileum and that of the colon were made of the same size, the foimer being a little 
stretched whilst the lattei was allowed to contract An end-to end anastomosis was 
nude as follows {Figs 115, 116) The assistant held the ends of the gut up in a vertical 
position by means of the clamps , six inteirupted silk stitches united the serous coats 
of the bowel deep to the forceps and just beyond the edge of the cuff, while a second 
low^ of sutuie united the edges of the cuff, taking also a bite into the mucous lajei 
The ends of the bowel were then turned towards one anothei, and the superficial layers 
of the cuff weie sewn together over the forceps Finally, six more interrupted silk 
stitches united the serous coat m front of the forceps, the last stitch being tied aftci 
the foiceps had been withdrawn, so th it at no time was the lumen of the gut openh 
exposed The edge of the mesentery of the ileum was united by a few stitches to the 
w'all of the transverse colon The letractor was removed and the abdominal wall closed 
in thiee layeis of interrupted sutuies, the peritoneum and the skin bj catgut, and the 
muscle by iodized silk 

Paitial Gastrectomy — {Operaiwn m one case 11 15 to 12 0 noon , in the othei 11 10 
to 12 0 noon ) The second and seventh cases weie both joiing women sufleiing from an 
indefinite type of dyspepsia The former had been diagnosed as a case of gastiie ulcei, 
but the radiogram gave no definite evidence of this lesion The latter case presented 
symptoms of dyspepsia characterized by hunger pains In both cases an inflamed and 
idheient appendix w is found and removed after the stomach had been paitially excised 
In eich case the stomach was lather large ind prolipsed, the pjdoric segment being led, 

1 asculai and irritable 

The ibdomen was opened bj a median incision from the sternum to the umbilicus, 
and the wound was held open bj'' a self-retaining retractoi The duodenum was lifted 
up and the attachment of the omenta clamped and cut in sections Two small clamps 
wcie placed on the fiist part of the duodenum, w'hich was then divided by the knife 
The distal end was covered bj’^ gauze, whilst the proximal end was protected by a little 
metal shield which fitted on to the clamp Tlit lemaining poition of the small omentum 
was clamped and cut in sections the coronarj arteij being di\ided in the last A large 
pail of special clamps {Fig 117) constructed in two poitions was then applied to the bodj 
of the stomach, the blades of these clamps, which ire about fi\e inches long, aie 
curved in about the same shape as the normal lesser cur\atuie of the stomach IMien in 
position the blades extend from a point on the lesser cur^ ature of the stomach opposite 
to the coronaiy artery, at the junction of the middle and upper thirds of tlie stomach 
to 1 point about in inch and a half from the greater cine ature of the stomach and 
two inches from the pj loins The portion of the stomach between the right end of 
the stomich clamp and the greater cur\ature was seized b-v i pair of small forceps 
hkt those foi colectom^ The stomach was then cut through b^ a knife applied close 
to the clamps large and small This freed the p\lorus ind lesser citT\ ature of the 
stomach which were ^emo^ed The large stomach clamp consists of two portions 
Vftcr cutting aw ij the p^lo^us the distal portion of the clamp is unscrewed and slijiped 
out, thus leaMng i compressed edge of stomich wall rather more than one-eighth of an 
inch in extent projecting from the remaining portion of the clamp {Fig 118) Ihis pro- 
jecting edge was sewn oier bi a continuous catgut stitch, and the reni lining portion ol 
the clamp was then taken awaj and a second continuous Lembcrt stitch completed 
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the closure of this portion of the gastric wound The stomach had now been reduced 
to a more or less tubulai structure, the end of which was closed by one small colon 
clamp This Mas brought 


into apposition Mith the 
duodenum, and after two 
more clamps had been 
applied proximal to the 
gistiic and distal to the 
duodenal forceps, an end- 
to end pmction m as effec- 
ted {Pig 119 ) The deep 
surfaces of the viscera 
Merc ]omed by mter- 
uiptcd silk sutures The 
terminal clamps Mere 
taken off and the Mhole 
thickness of the stomach 
and gut united bj a senes 
of interrupted stitches, 
Mhdst the anterior la^er 
M is completed after the 



lemammg damps had 
hecri rcmosed 
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elided bj^ a foil touches iiith the scissors TJie cj^stic duet iias isolated and clamped 
An opening ins non made into the duct piovinial to the clamp, and through this 
opening a stone iias lemoved from the common duct, a metal sound like a'literme 
dilator was fiist jiasscd doiin the common duct m order to dilate the duct and facilitate 
lemoval of the stone from its loner end The gall bladder nas removed and the openin<> 
in the duct sutuied bi mteriiipted catgut These stitches neie left long, and thieided 
through a laige lubber diainage tube nluch nas mseited donn to the duct Ihe nound 
nas closed in three layers 



nc 3-0 — Ihe oiicnting tlioitic in Dr Schocimlvc & clinic illu'-tntin- the po ition of the inticnt 'ind tlic t sL-tmt 


Gastro-enterostomy foi Stenosis of the Pylorus — (Opontio)! 9 J-0 /o 10 10 o w ) Ihc 
patient nas a min aire GO, nho had been sullcring for some time nith dispepsia and 
lomiting A pioMsionil diignosis of cancer of the pilorus had been made because of the 
absence of IKl the presence of lactic icid and the abrupt limitation of the r-rai shadon 
The abdomen n is opened thiough i median incision and the pilorus found to be denseb 
induiated nid ulherent, but the appeal anccs iierc not those of a carcinoma A retrocohe 
"istro enterostomi of the usuil ti pe n is perfoiined the stoni icli nas not clamped, but 
the jejunum vas isolated b\ tno sep irate clamps The outer rou of suture iias con- 
tinuous silk and the iniici continuous catijut In placins the I ittci each edge of nuicoiis 
membrane ii is pierced tmee bi the netdit so as to leaic a loop on the deep surface and 
produce in mfoldinir of tlic edne 
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/ >. TOT!? /o l‘>40 pm) The patient Aias a stout elderly 
fo. s..;~ 

atropln uliich Ind almost destroved the cortev 

In ill these abdominal operations Dr Schoemakcr mamtamed the same general 
,,n~t of assistants (P.g 120) The patient, leg, sseie alstavs 

hmcrLl a peuncal prop supporting the neight , the instrument table presided over by the 
npcration muse nas plneed aeross the patient s feet The operating T^ette ^ 
the patient the vhole time-the amesthetist and instrument muse at the tsso ends, t e 
siu»eon and Ins assistant on the right and left side The three persons engaged in the 
npeUtion vore lulibei -loses oser vhich cotton gloves nere fastened by a rubber band 
It the mist ill chan-cd the cotton -loses after concluding anv septic stage ot an 
operation such is the opening of the intestine or stomach The skin vas prepared by 
I sttoii" tmctuic of lociinc, and dining the operation there ^^as a notable absence of 
\n\ packing m of giuze or suabs, complete reliance being made on tlie efficiencv of the 
(limps ifi most ISIS vas remark ibly elhcicnt, and a spurting sessel nas hardh once 
sten m the comse of the eight major abdominal operations 


PROFESSOR LAMERIS, UTRECHT 


Piofessoi Lmitiis bis been head of the Unnersity Surgical Clime at 'Utrecht for over 
tninl\-li\e ecus lie Ins one pasihon in the up-to-date Pohchnic of that toun nith 
bU) m patient beds iiid i huge out-patient department He lias ten assistants for this 
woik 


llie opii itmg the itrt nas 1 irge and ncll lighted, the vhole north nail being glass , 
tlau IS vlso 111 luansicment of an irc light nliich can be reflected b\ means of mirrors 
on to tin inticnl I)i Limeris uses no antiseptics othei than nater, soap, and alcohol, 
glints au not ninn tseept m the performance of septic operations 

Radical Cure foi Inguinal Het nia — (Operohon 117 to 1118 am) A >oung man 
with 1 UU iiigmn il htiiiia \ tno inch incision nas made parallel to and abose the inner 
Hid of Pouputs hg line III the cvteinal oblique nas dieided, the cord nas lifted up the 
iu(k of the sit isol iltd uid dnidcd and the distal end Jigatiiied nithout removal The 
tiioMin d pin lion of the neck of the sic n is tnisted a number of times clamped, transfixed, 
111(1 hgilurtd null sfik 'Die stump n is (hopped back into the abdomen External 
olilKiui mil skin ncri muted In tno ions of mterniptcd silk sutures The patient is kept 

III hid loi iliimt 1 nttk Di L imcris slid that he had opeiatcd upon 1200 cases bs this 

mithod nith sUisfulms usults He docs not, honescr opente upon dnect hernias 
hill trills tliiiu l)v I iniss ’ 


Gnslioenlerostomj for Pyloric Cancer —{Opcraiiou 1122 to 1140 «w) A man 
>ei 70 mill 1 histoiv of piui mil h imilcmcsis The abdomen n is opened bs a fne-incb 
OH.hin muMoii uid in mduritid miss found fj,e pilorus and lessei cursature of the 
Mom 11)1 \ utroiolK - isiro entirostonu n is performed nith the assist ince of a curious 

hi !iu hi ! 1 unenlid In A ,rath, of Hc.delherg It ,s a kind of clamp 

m. mV f iV ' i ,i '' ! superficial blade of nhieb ,s i ring Bs 

o i l s Pi i the transserse mesocolon and a 

In nl 1 lUuhmein of the jepmiim Oho anastomosis nas made 

iloM.t iVil.r 'T cont muons silk Ihc ibdommil n ill nas 

Recurrent ApiicmllcUls — (Opcmbim 11 is /o i a i 1 1. i i 
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having been clamped and ligatured, the stump was turned in by three separate sutuies 
The abdomen was closed by three layers of mteirupted silk stitches 

Nephrectomy for Pyonephrosis —( Operation 12 10 to 12 40 p wi ) The patient vas i 
■woman, age 26, who for the last month had had a hectic temperature and pus in the urine 
On two occasions a catheter had been passed into the right ureter for 10 em and the kidne}^ 
irrigated through this, -with a temporary relief of her symptoms 

A ten-inch incision was made through the right lumbar region, the patient h mg on 
an air cushion The kidney, which was very adherent, was isolated by a blunt dissection 
and removed together with about six inches of thickened ureter The wound was irrigated 
by a solution of hydrogen peroxide, which was drawn off by means of a nozzle attached 
to a water pump The wound w'as closed with buried silk sutures ind drained b> a large 
tube 



nr 121 — Professor lameris m the operatm" tlieatre 


A Resection of Simple Goiti e — {Operation 9 0 /o 9 30 n wi ) The p itient w as a w oinan, 
age 35, with sjmptoms of dyspnoea and a large symmetrical goitre about the size of 
ty\o fists The anaesthesia yyas by local injection of J per cent noaocain A transyersc 
collar incision yyas made The inferior thy^roid arterj yras exposed and ligatured on each 
side m the space betyy een the thy roid gland on the medial side and the sternom istoid 
and carotid sheath on the lateral side, by' the method of de Query am The hjoid muscles 
yyere cut acioss and turned upwards The superior thjroid yessels yyere dealt yyith by 
ligating the anterior and posterior branches close to the gland The superior parathyroid 
bodies yyere clearly' seen on both sides The isthmus of the gland w is separated from the 
trachea and cut through The greater portion of both lobes was then resected leaying 
a piece of gland tissue on each side about the size of the top joint of the thumb Ihe cut 
edges of the remaining portion w ere then brought together by catgut The by oid muscles 
and skin were united by sep irate silk sutures, a drainage tube being inserted 

Resection of Cancer of the Colon — (Operation 9 37 to 11 5 a ni ) The patient was a 
young mill, suffering from abdominal pain and constipation and the passage of blood 
and mucus 
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V hard elastic tumour could be felt m the left lumbar region The abdomen was 
opened by an meision m the left semilunar hue, the tumour being found apparently m 
the desceLmg colon As it felt like a polypoid grourth and the wall of the bowel was 
heilthy, an incision uas made into the bowel, after lifting it up and packing round uith 
«MU 7 e The hov,el was opened longitudinally by a three-inch incision, the tube connected 
uith the suction pump being brought into frequent requisition m order to remove sejitic 
mitoual A fungatm" tvimour about two inches by two and a half inches was lound to 
bt growing from higher up in the colon, forming the apex of an intussusception The 
incision into the gut was temporarily closed by several forceps, and the invagination 
reduced After this liad been done the tumour was found to be situated m the distal 
])oilion of the transverse colon The splenic flexure together with the contiguous parts 
of the transverse and descending colon were mobilized by dividing the peritoneum and 
iilood \ cssels along their medial aspect 



V sale to side mistomosis w is mule between the transserse colon and tin. i 

K'lon using till opening dreads mule into the latter for this nurnnse Ti^ 
p.rfornud In moms of three rows of cont.iuious . h ^ 
dniu, the portion of bowel which las hesonU tUr. 

"n rnuosed In two trmsserse sections each of wl \ “*^'*os)s containing the tumour 
Mlk lurorc closing the didomeuTt ^is oW ii ' ''''' of 

>li. In<r 11 k wound was closed without draina-Tc ''ocondars growth existed m 

Thoracop^asl^ for Hnipjema - — (Opctaiioti I'lii/nn--' 
hid siifTtrid from cmpscmi fi\c months icro This hoU i Jooug man who 

md 1 sums run mud m the posterior axilhrs line the aspiration onK, 

<iM> of soft t.sMu w IS tunic, upw ird so 'rto '"e h"'"^ ^ ’"''go 

«'>-t 1 n. or s,v „Hhcs wen Uiui relscd fZ s^ «^Poct of the 

">\th to tin desinth meluMse oonsccutn o ribs, that is, from the 
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TJie s>)mis was e\cjsed with tlie actual cautery A cavitj of si\ inches by three inches 
was exposed, and a pait of its external w'all removed 

The wound w'as flushed with water, and from the bubbling winch occuned it appeared 
that there must be a communication between the empyema caMty and the lung The 
wound w'as closed b}' interrupted silk sutures, a laige drainage tube being left in position 
Operation for Osteomyelitis — -{Operation 12 S to 12 20 pm) The patient was a bov 
age 18, wdio for ten days had had pain and swelling in the left thigh, chiefly m its lowei 
third An incision four inches long was made into the external aspect of the thigh, and 
a cavity containing pus was discovered at the back of the lower end of the femur The 
medulla of the femui was opened by a large electric burr, and pus exuded from this opening, 
which was then enlarged until it presented a hole three inches long and three-quarters of 
an inch wide Two large tubes were passed right dowm into the bone, and the rest of the 
w’ound W'as lightly packed with gauze 

The Aiholc arrangement of the surgical clinic was that of a veiv w'ell-equipped modern 
hospital, w'lth er'ery facility for teaching and research A lecture theatre m which opera- 
tions could be performed, a pathological museum, m which the most noteworthj' item was 
a lery complete collection of diseases and injuries of the bones and joints, and a depart- 
ment for pathological and clinical research, were some of the most striking features of 
the surgical unit 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


TORSION OF THE HYDATID OF MORGAGNI 


B\ ALBERT I WALTON, London 


Mu G H Colt has emphasized the niity of this condition, and states tint in addition 
to his oun recorded case he could only find evidence of the occurrence of one othei 
The lesion is important, ho'«e\ei, m that it closely simulates toision of the testicle so 
that an orchidectomv maj be vrongly carried out Of the rarlt^ of the condition 
there can be no question Until IMr Colt’s case was lepoited I could find no other 
recorded, although I had met uith a case in my oun piactice m 1913 The account of 
this IS as follous — 

W W, a boy, age 13, uas admitted to the London Hospital on March 10, 1913 

He stated that three days bcfoie he had noticed a sudden onset of seyeie pain m the 
left testicle vliile at school He did not vomit, and Ins bowels veie opened legulaili 
The pain persisted that night It had since gradually abated, although the left testicle 
had continued to be very tender 

Condition on Adjiission — ^The patient’s general condition uas good The left 
half of the scrotum avis oedematous and red, the suelhng spreading up to the abdominal 
AAall The left testicle itself was swollen and very tender, and there was dill use 
tenderness of the Ailiole of the cord Tne testicle could be felt, and appaiently the 
epididvims was situated m the normal position behind The right side of the sciotiim 
was not swollen, nor ivas tlicie any tenderness or swelling of the right testicle or cord 
3'he temperature was 98 C° There A\as no evidence of any urethritis and no history 
of mumps The abdomen moA'ed well, and it Avas not distended There Avas no 
tenderness of cither abdominal ring, and no impulse could be obtained Tlieie Avere no 
enlarged glands in either groin 

OrrnvTiON — ^An emergency operation A\as performed in the belief that the condition 
A\ IS one of toision of the testicle An incision A\as made over the left inguinal canal 
the external oblique was dnaded, and the testicle and cord Aiere draiin up into the 
wound The cord Aias much swollen and ojdematous 


The tunica vaginalis was dilated and contained a considerable amount of clear fluid 
through which could be seen a small object, about the size of a currant, aaIucIi aaus black 
or dirk blue m colour The tunica vaginalis Aias punctured and the fluid collected in a 
sterile tube On opening the tunica Aagmahs a large, SAVollen lijdatid of Moigagni was 
seen It A\as Attached to the outer side of the testicle, and there A\as a pedtele about 
1 quarter of an inch long aaIucIa Aias twisted m two complete reiolutions 

The hidatid itself was tense, swollen, and plum-coloured, and about the size of 
a curruit The pedicle w is ligatured and the hjdatid removed Theie was no mesentery 
between the testicle and cpididAinis, and no eiidence of torsion of the cord The tunica 
A igiinhs w IS sutured the testicle replaced, and the AAound closed 

Tlie wound healed be primm union, and the boj has since had no furthei trouble 
Ihe bictcnological report stated that the fluid from the tunica Aagmahs was sterile 
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PRIMARY JEJUNAL ULCER 

ALBERT J WALTON, Londov 

Tire frequency of gastrojejunal or jejunal ulcer folloning a gastro enterostomy for i 
pyloric or duodenal ulcer has directed considerable attention to this portion of the 
intestine In spite of the care that is gn en to the technique in the performance of the 
operative steps, the frequency remains at or about 2 per cent In the search for the cause 
much stress has been laid upon the presence of the acid stomach-contents m the lumen of 
the intestine, and that this is an important factor is shou n by the absence at such a compli- 
cation after a grstro enterostomy for carcinoma and bj’^ its rarity after r similar operation 
for a lesser-curve ulcer 

The frequency with nlnch iinabsorbable sutures have been found in the base of the 
ulcer leads, howevei, to the belief tint mechanical trauma and errors of technique ma\ 
also be a predisposing cause 

If these reallj aie causative faetois, not only vould the complication be expected to 
occui less frequently as the technique improves, but peptic ulceration should occasional! j' 
be discovered in the jejunum aprrt from operative treatment, foi, according to C A 
Roedei', contents of marked acidity have been obtained from the distal duodenum by 
means of a duodenal tube after feeding -nitli a soft mixed meal 

Few such cases have, however, been recorded In fact, the onlj case I can discover 
IS one that is reported by Schmihnsky- and quoted by Judd “ Several other cases maj 
hare oecuned, but have not yet been reported The following is such an one — 

E C , a married woman, age 45, and the mother of trvo children, was seen on Oct 
27, 1919 She stated that she had suffeied with stomach trouble for nineteen years She 
would have attacks ot pain every daj' wdiich reeiured for one to two weeks and then 
she w'ould remain perfcctlj' fiee foi some months The pain was situated in the epigas- 
trium, passing to the b rck and to the whole of the abdomen, and much more to the lower 
pait than is usually seen wath a gastric ulcer The pain w’ould come on late after food and 
would often be relieved by food Sometimes it would wake hci m the early morning, 
usuillj at 2 1 m There had never been anj^ romiting The appetite W'ss good and there 
had never been any hasniatenresis 

The last attack had commenced five weeks before she was seen, and had continued 
since The pain hrd been more severe in character than m the previous attacks and on 
the fust day it w'as associated with vomiting Foi three weeks she had lemaincd in bed 
Duiiiig this attack she liad lost one and a half stone in w'eight The bowels had alwaj's 
been constipated, and there had neeei been iiiy loss of blood oi mucus from the bowels 
On physical examination she w is found to be i pile and in'cmic woman, and looked 
consideiabty older than her age The stomach was not dilated and theie was no evidence 
of ptosis In the mid-epigastiic point a soft ill defined swelling could be felt which was 
teiidei to the touch 

The test-meal rescaled free IICI 0 12 per cent, and a total rcidity of 50 
The a-ra> picture showed the stomach somewhat high, being apparently pushed up 
ba a swelling beneath it The movements were normal and there w is no irregularity in 
outline The meal passed freel'\ through the intestine, and the swelling, which appeared 
to push the stoimch up, did not appeal to be directh connected with the gut 

The abdomen was opened b% an upper right lectiis incision, the muscle being displaced 
outwards The stomach and duodenum, gall-bladder, and appendix were in ererj' waa 
noinnl , but on the jejunum about three feet from the duodenojejunal flexure was aw 
inflamed and indurated area about two inches long Here the wall was injected and 
thickened, and the omeiituni was adherent The mesenteric glands were considenbh 
enlarged There w as no suggestion of growdh, and no er idence of miliarj tubercle , 
neither w as there anr inflamed area to be seen m the rest of the gut Six inches of the 
small intestine containing the whole of the inflamed area was resected The ends of 
the gut were closed and a lateral anastomosis w is performed The wound was closed 
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The gut on section sho\i ed a rounded ulcei with a smooth floor and edges m every v ay 
comparable vith a chronic gastric ulcei 

Microscopic section shoved chronic inflammatory changes only, vith destuiction of 
the mucosa and muscle , there v ere no changes suggestive of tuberculosis or sj philis 
The patient made an uninterrupted lecovery, and was discharged from hospital in 
fourteen dais Before leaving a Wassermann test ivas taken and vas negative 

She vas seen at regular intervals and continued to have slight ill-defined dyspepsia 
for about foui months She vas troubled considerably with uterine prolapse, and m 
December 1920 an operation to rectify this was peiformed by ISIr Luker lie tells me 
he examined the gut at operation and found it had healed jierfectly and that theic vas 
no trace of any ulceration Since this time the patient has been seen at regiilai intervals 
the last note being dated Feb 3, 1922, and it states that she is remaining entirely ficc 
from pain There is no lomiting, she is feeling well, and gaining weight 
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LARGE URETERAL CALCULUS 


Bv P MAYNARD HEATH, London 

Tiin patient is a male, age 30 Mhen he was 8 jears old a calculus was removed fioin 
his bladder bv suprapubic ci stotoinj and four j ears later an operation for the cure of a 
right inguinal hernia 
was performed In 
1917, while in France, 
he noticed that liis 
urine was turbid In 
June, 1921, he passed 
a little bright blood m 
Ills urine and suffered 
1 little pain 

On admission to 
hospital m October, 

1921, the man looked 
healthj, In the left 
inguinal region above 
the middle of Poupart’s 
ligunent a cehndrital 
hard tumour could be 
felt rising out of the 
peh IS The kidnevs 
could not be felt The 
urine was turbid neu- 
tnl in reaction, and 
eontained pus A 
mdiogripb showed a 
1 ngc shadow m the 
region of the peh ic portion of the left ureter (Fig 128) 

» Oct j cestoseope showed a greath dilated left „ c 

amount of unne csciping from it The rmht ureteral nnfio * with a small 

discharged urine Mgoroush No calculus was aisible'^ ^ 



nr 12 : 


'RTdiocrapU sho^in^ ctIcuIus in uretf'r 
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The left ureter then exposed extraperitoneally by a musele-sphttmg ineision m 
the left inguinal legion The uretei was veiy large, and the caleiilus uas easily felt A 
longitudinal ineision Mas made in the ureter on to the upper end of the caleulus , some 
turbid urine eseaped and uas mopped up The caleulus Mas seized in forceps and coaxed 
out of the meter In so doing the uretei became partially eveited OMing to the close 
contact of the uietei and stone A sound Mas then passed up to the kidney and doMn to 
the bladdei No fuithei calculus Mas felt, and the wound in the ureter Mas closed with 
thiee layers of catgut sutures The abdominal Mound Mas closed save for a rubber dam 
diain Theie Mas a leakage of seium for tMO daj's, but healing Mas complete in ten dajs 
The daily output of urine aveiagcd 50 oz The amount of pus rapidly diminished, but 
the reaction remained alkaline The man Mas discharged from hospital on Oct 25 

On Dec 25 1921, and again on Jan 7 , 1922, the patient had attacks of right 
renal colic, and on Jan 8 passed a little blood m his urine On Jan 16 the urine still 
contained pus Cystoscopy, after the injection of mdigocarmine mtiavenorislj , shoMed 

a small calculus in the bladder, copious blue 
efflux from the right ureter, and a flow of pus 
and faintly blue urine from the left ureter 

The mam part of the ealeuliis is cylmdiical, 

^ but there is a beak-like process at each extremity 
(Fig 124) The length betMeen most distant 
points IS 3^ in , but by m rking a model and 
unfolding the curves the total length is found 
to be 6 in The greatest diametei is 1 in and the 
M eight 1075 gr , or 65 8 grm 

A levieM of the literature from 1913 to 1921 slioMS 
that the largest single uieteral stone is that recorded 
by Ley It Mas 3 in long, 4 in in girth, and Meighed 
995 gi , it Mas accompanied by pyonephrosis Other 
laige calculi are described by Speckhn, length 11 cm , 
Aveight 51 giin , Peraiie, length 9 5 cm , Meight 41 grm 
Fisliei reports a case in Minch the a ray picture of 
the calculus Mas 4^ m long The stone after remoral 
IS not desciibed The kidney Mas destroyed by sup- 
puration and Mas removed The case is similar to the 
one now recorded in that there had been no urinarj' 
sjmptoms, but raguc abdominal pains for ten years 
For the relief of these the appendix had been remored 
md a shoit circuit of the colon carried out 

.Vbcll reniored a ureter il calculus, oblong in shape, 
Mitli a distinct curve or beak at either extremity, thus 
lesembhng the one noM described It Meighed 24 grm 
In the remarkable case recorded by Colhnson, there 
Meie tMO calculi forming a east of the ureter The 
uppei stone Mas lather more than 5 m m length and 
Meighed 840 gi , the loner Mas 2> in long and Meighed 
140 gi Ihe kIdne^ and uietei Mere leinoaed 



ri*^ 124 — Photograph of the calculus 
( A atural st e) 
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A CURIOUS HERNIA 

B\ DUNCAN C L FITZWILLIAiMS, London 


The following curious case of liernia seems well worth recording A patient, age about 
oO, had double inguinal hernias w'hich were operated upon in 1913 A year later both 
had recurred, and he had worn a truss since then The right side had always been worse 
than the left, and gave him much trouble, as the truss did not control it 

I first saw him in Petrograd, m 1917, and advised that he should be operated upon 
again as soon as he got home, as the revolutionary times were not the best to choose for 
in operation 

in November, 1921, he consulted me 
again about the hernias, that on the right 
side being particularly troublesome I gave 
him the same advice as before, namely, to 
hare them operated upon as soon as con- 
venient He told me his truss-malvCi had 
strongly advised against operation, and had 
said that they were best left alone, as the 
lings weie too big The truss-maker was 
eMclcnth afraid of losing a client, as the 
lings weie not larger than admitted the end 
of one finger, and, after all the larger the 
ling the nioie dilTicult is it to control by a 
tiuss As the lieima was always coming 
doiin m spite of the tiuss, and was hecom- 
uig obstructed and painful and interfering 
with Ills work, an operation seemed to me 
to be higblv necessarj 

V fcM dai s 1 itei I received a w ire from 
biiu smng that his ruptme had strangu- 
lited, uul asking what he should do 

I wired him at once to call in Dr 
Fn7ci ofCrcssage and wrote to Dr Frazer 

su’tluTlic^b^'''' London for operation, bringing a note from his doctor to 

tboinl it tt The letter warned me that the doctor 

,, e pitient i ither nenous and inclined to make much of the affair In this T 

Z't:'.'"- -"■> “"■Pl.med of groat p.,„ do„„ tto .og, 

tb( b ' 5'9d come on quite suddenly after the doctor had reduced 

t \i -'tl'difTicultj that he could get into a cab at the Aation 

Up to this time It had alwass been the right side which had gnen him so much trouble 



riG 12o— Tlie sigmoid colon above, from which 
hantp the enormouslv enlarged and engorged apnendix 
epiploica surrounded by the sac Pienuix 
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but this time it Avas the left hernia His bowels, which had not acted for some days, had 
acted verj’' well after a large dose of castor oil, so there was no obstruction Loeallj^ there 
was some thickening along the site of the sac, which was tender This was attributed 
to the fact that he had recently had the strangulated contents reduced There was no 
impulse felt 

At the operation the sac was laid bare, quite black, and obinoush containing some- 
thing, and that something black, strangulated, and dead The neck of the sac was right 
up against a piece of large bowel, and the long process in the sac was at first thought to 
be an appendix, though on the left side of the bodj Finding that the longitudinal bands 
did not enter it, the process was ligated and removed, together with the whole sac 
On cutting it open the mass was found to have been an enoimoush enlaiged appendix 
epiploica, which had been attached to the sigmoid colon (Fig 12S) Immediatety aftei 
the operation it was found that the attack of sciatica had disappeared 

The symptoms were not those of strangulation except for the fact that there was no 
impulse on coughing The bowels moved well after the castor oil, and the symptoms of 
very acute sciatica down the left leg were, of course, the leflected pain fioni the sigmoid 
colon The symptoms, in fact, corresponded exactly to those found both in a Littre s 
and in a Richter’s hernia This curious form of hernia might justlj be classified as a 
third form of hernia involving the bowel in which the lumen of the bowel is not obstiuctcd 
We then should have Littre’s hernia, Richter’s hernia, and this form of hernia all in the 
same group 
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REFIEPFS AND NOTICES OF BOOKS 


„ T n-nfl Malisnatvt tUevr Glimcal Characters and Appropriate Treatment 

I.I.D FBCS rp ..... » .ocB 

eiK^ravings Seienth edition 1'122 London Cassell &. Co , Ltd 30s 

Ttrivn Sutton’s well known work has now reached its seventh edition More than tint, 
d Xio2 ttarty^ars first edition was published (1803), ind ,n these e.reunistanees 

to re^erthe book at this late date may well ippeac a work of supererogation None the less 
wc would like to add our tubute to the great merits ot tins English medical classic, surely one of 
the best known and most highly appreciated of all modern medical monogiaplis 

No ier\ ladical chiii^es have been elfceted m the new edition, ind the total size of the lolunie 
icmains nrictitalK the same As m toinier editions, the strength of the book lies in the great 
ncrsonal cNpciieiice which the aiithoi brings to his task, coupled with the easy diction, the wealth 
of illustration nid the free use which is made throughout of the facts of development and of coni- 
paratiie anat’omv md pathology It is an entertaining is well as an instructive work, a real 

philosophical treatise on tumours . , , ^ , . , . r 

In the new edition the subject matter has been divided into fne m iin sections Group I — 
'luiiioui diseases ot the connective tissues , Group II — ^Tumour diseases of the teeth , Group III — 
Lpitheliil tumours, Group 2L— Teratomas and dermoids, and Group V — Cysts The two 
siiinle chapter sections of ‘ Endothelioma” and ‘ Tumours arising from the chorionic vilh”, 
jnesent in the si\th edition, have now been incorporated in Group 111 The former chapter on 
endothelioma has been broken up The nart which dealt with mixed tumours of the sabs arv 
glands has been included in Ch ipter 30, ‘Epithelial tumours of the pancreas and sain an,' glands ”, 
iiid the subject mattei changed in iccordance, while the rest of the chapter, much altered, rem iins 
under the new title of ‘ Epithelial tumours of the meninges” In this connection it may be noted 
that the author’s ban has fallen heavily on endothelioma in general In the sixth edition the 
index included twehc lefcrcnces under this title , in the seaentli edition there is but one — endo 
Ihehoma of the choroid (Parsons) The classification of tumours is notoriously difficult, and the 
uithor has probably taken the line of least resistance in adopting a simple histological one Even 
so, we find it hard to understind why all ovarian tumours, is well as tumours ot tlie ductless 
glands, should be included m the group of Teratomas and dermoids ” 

One of the most attractive features of Sir John Bland-Siitton’s book is the frequent refer- 
ence to illusti rti\ c t iscs drawn both from his own practice and from the hteratuie Most of the 
chapters conclude with a list of references to the more important onginal contributions on each 
of the subjects dealt with , but m st\eral this is lacking It is, perhaps, not surprisincr that the 
omissions should occur chiclly in those sections of the book in which the author himself speaks 
with the greatest authoiity 

The miinber of illustr itions remains the same, but some 20 new ones have been inserted in 
jilice of 1 coriesponding number removed Alost of the new figures are good, and several are 
distinct icquisitions, notiblv Figs 27 and 28 (multiple exostosis), 165 and 307 (intestinal polvpi) 
md 270 ( 111 cnl uged In [lophysis, i/i situ) On the other hand, I ig 66 m the new edition (melanosis 
ot the colon) is i poor substitute for the much more typical Fig 60 in the last edition In 
gcncril, the illustiations of clinic il cases and naked eve specimens are of the very Greatest excel- 
lence , but the same cannot be said of the microscopic pictures many of these could with 
uU iiitigi, he dispensed with, more especially as no systematic attempt is made to illustrate the 
morbid histologv of new giowth 

\s IS natural in m indiMduahstic monograph, not all the sections and chapters are of 
eqiiil merit Me would select for special praise the chapters on lipoma, tumours of bone uterine 
hbroids, cancer of tlie brcist and uterus, monsters, tumours of the ovary, and hydatid ’disease 
\n CM client ch ipter on adciiomjoma uteri is seriously marred b\ the absence of anv reference 
to the cxlri uterine or migratorj form of this affection Been the short jiaragraph dMenbma n 
I iM which invaded the rectum, together with the illustration (Fig IPh), has been omitted ° 

In diseussing hbrocjstie disc.ise of the testis, the fact of the teratomatous nature of these 
Mbs IS not rcfcrrccl to while Sir lames Paget’s clissical ease of enehondroma of the testis is 
I carried ,s fir is K inth ick md Pigg s reim estigation The subsequent careful studv of 4 s 
i we hv Nuholsnn, of Guv s, md his conclusion m fivoiir of its teratomatous nature ou<fht 
1 niiK to be referred to This chapter, m faet, illustrates vcr> well the chief d4Tc74 thf book 


jjron t 
onK 
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Its p-xthologj m certain sections, is not quite up to date We liardly tliink this criticism can bo 
'iltogcthei discounted bj the title, “Tumours their clmic*!! chiincters nnd 'ippionrnto 

treatment ” i i i 

Only passing refeience is made to the use of z ravs e g m the diagnosis of tumours of bone 
Feihaps m futuie editions (and ue hope theie mar be many more), it mav be possible to insert 
a fen typical radiogriphs, e g of an osteoma, a m'\eIoma, and an osteosarcoma 

In the chapter dealing mth the causes and treatment of cancer, ne note that the use of Colcv s 
fluid in the treatment of mopeiable sarcoma is no longer referred to \et good '■esults ire still 
attained 

A nclcome feiturc, adding enormousH to the usefulness of the book, is the extension of the 
index from 12 to 22 pages 

This IS a book rvhieh mil be cad mth pleasure and profit b\ surgeons and pathologists, 
students and pnctitioneis dike, and the iien edition can but enh mce the reputation of the noik 
and of its distinguished uithoi 


La Lithiase Biliaire A CnAurrARn I irge 8\ o Pp 247, r\ ith 26 plates Second edition 
1922 Pans Hasson iS Cie Fi 20 

In tlie preface to the neri edition, the author excuses the iltention made in the form of the book 
in Men of the fact that the original spirit is maint lined The only lerl change m foim is m expan 
Sion of the rema’-ks uliich appear in the earlier edition on t ray diagnosis of gill stones into i 
complete chapter, nheiebj the opinion is emphasized that no case should be operated upon until 
such a diagnosis has been carried out The use of r Ia^s shores (1) The presence of cdcuh m 
ibout jO per cent of cases, (2) The piesence of r Riedel lobe — rrhiclr is a sign of gallbladder 
diseise, (f) The piesence of adhesions in neirlj 'll) pei cent of the cases These three points 
bear on the indications for operative interference rrhich arc giren 1 itei The errors possible in 
a ray rrork of this kind are fieely admitted md discussed 

The real spirit of the book centres round the subject of the jiathogencsis of gall stones Even 
more than in the first edition is the significance of hrperchoIcsteiinTmia emphasized Ererr 
aigument in far our of this cuisation speaks against the mfectire theorr He shorrs that the vierr 
that Uphold infection is causallj anteiioi to gall stones is stultified bj a studj of cases of disease 
other than gallstone disease in this regard The fiequcncj mth rrhieh typhoid fever preceded 
such disease is nearlv identic \1 mth tint met mth m cases of gill stones Ihe chief new argu 
ment m fir our of the importance of hypeicholestcriiiTmia is an ethnological one — that the people 
of Java, like those of Japan, seldom suffei from gall stones (and then onlv from pigment stones) 
md have a remark ibl 3 ’' low cholesteiin content in then blood is compared mth Europeans R 
IS clear that if the disease is usually dependent on some other cause than mfection, one of tlie argu 
nients for surgical interference is removed, and the plea for rateine theiapv (which is discussed 
by Chauffard) is nullified On the other hand, the undoubted oceiirrence of mfection is allowed 
for as being i secondarj event, which sometimes ccrtainlj requires suigical intcnention (eg foi 
suppurative changes in the gall bladder and adnexa) 

Reference is made to a histological studv showing how gall stones can be formed within the 
mucosa, unmediatelv' beneath the epithelium Drawings are given illustrating the successive steps 
leading to the production of a calculus Ijiug free within the gallbladder Faceted calculi are 
ittrilnited to this mode of origin Stones which form within the lumen from the beginning are 
gioiiped into those due to (ri) stasis with excess of cholesteiin m the bile, (fj) infection, (c) hxnio 
Ivsis, with secondary infection 

The chapteis on diagnosis and on the clinical effects of cholecvstPis upon adj iccnt organs 
lemam as before, md provide an excellent siiivcv of this subiect 

The chaptei on treatment occasions suiprise, in ismiich is there is hardly a single deviition 
ilom the views outlined m the first edition Dietetic urd hydro mineral theiapy aie given the 
fust position Tieitment it Vichv and Conti cxev die ire spoken of Inghlv It is true that 
Chanffrrd allows the idv intage of operative mteiferenec in cases where the i ri\ examination 
shows the retrial presence of stones , but even in cases of impaition in the duct he hesitates about 
interfeience becuise of the high mortihtv (he quotes Hl» pei cent in comphcited cases of this 
kind) He IS evidcntlv hilting between two opinions when he directs his thoughts to the question 
of cinceious eh urge in gill bladder disease though if he applied the s ime kind of argument to 
this topic as he does to the question of post tvphoid cholecvstitis he might not hive become so 
il irnied at the high percentage of carcinoma cases in which stones ilso occur 

He IS also evidently ifraid of mteriermg surgicallv m elderly persons, in cases where there is 
arteriosclerosis, in cases of obesitv and lu cases of enaphvsenia with chronic bronchitis alw ly s, 
uiparcntlv , becuise the operation would not remove the hv percholesterimmiia fictoi to which 
he gives so high a value ChiiifTard rcni irks tint the mortality ol operations m the early st ige, 
which docs not exceed 1 or 2 per cent is little enough, but is large tompired with the mortihtv 
of hepilic coho ' This quotation perhaps excmjihfies is well is possible the p irti il view of a wide 
subiect taken bv the lutlior \ whole series of questions come it once p oiir lips Is hep itie 
colic the onlv dinger ^ Do citastrophcs never occur ’ II is siirgciv no cl iini to relieve siifrcniig 
as well is to save life ^ 
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Though throughout this Mork i nd o'^ood'Vvcwgc Liou ledge of the p itho- 

l°llf uhere of nil lessons aie lenrnt The vieiis on surgicH tientment, Us 

seope nnd results, ite f cteforc onh those of ^ 

tins J^roSe h^r^rpents loudW of ( huufhud s loiv esteem foi the single il trcntnie.it ol 
this diseise 


™ -R^r r lllAnioN Lni<rc 8\o In 2 \ohimcs With 418 illustintions nnd 

™«"ou““.«S Vofrm 1I.PP * M.~«AC,c 

120 ft 

Ar dners times nnd in sundry plnces ye hnvc rend irt.elcs on diseiscs of the gen.to iirni in 
organs by Professor Mirion ind haye been struck yith his poyei of cxpics^og lumself in clc 
iiid forcible lnii<niigc , for this reason ye looked foiyaid yith i good dcnl ol plcnsure to t ic 
perils il of this nA hook of his We niaj sac at once that not onlj hne c u c not been d.s ippo.nted 

hut that yc lie filled ynth ndmirntiQii at the compiehensiyc y oik befoie us 

The columes are excellently hound and aie hindj to hold, the printing is cleai though the 
Une IS lathei smill , the numeious illustiations ne most hcautifulft icpioduced ind ue a gre it 
hcln in explaining the text , especially good are the reproductions of the micropliotogr iphs, of 
yiiich there is i gieat number , they yill be a souice of gcmimc delight to cverj' surgeon yho 
his 111 him the lore of pathologj We think it is not too much to sic tint the tre disc is yell 
ccorth IniMiig on recount of the illustrations alone 

The york is a most compiehensiye one and includes the inatomc , phjsiologc pitliologj, 
dumiiosis, itid treatment (including operatiye) of the genito urmary organs and their diserses As 
onc^yould expect, Professor Marion is thorouglrlc up to date, and the leader ccill find most of the 
iccciit york in this field discussed m liis pages The hook appeals to hace been most carefullc 
1 C id occi iiid misprints aie Conspicuous onlj by their absence 

Wc feel no doubt that these yolumes yill it once take then plate rnrongst the stand rid woiks 
of svugeic, and c\c hasten to olCer the Icnncd author mille felicitations on his idnni rble iiul 
liitid ttcitisc 


The Practice of Urology a Surgical Treatise on Genito urinary Diseases including Syphilis 
Be CiPVTiLisIl CiiETccooD, MD ,LLD , P A C S Thud edition RojilSco Pp x + 840, 
ccith 300 illustrations rnd 9 coloured plates 1921 London Bailhert, lindall, A Cox" 
t2s net 


liii luthor of this hook, in liis prcfice to this edition, stites that he still retiins the position 
ixpoundcd in the original edition yitli regard to the problems met yith in the domim of iiiolouc 
this mic be dehned is the piogicssice conseic itice attitude Whilst thoroun-hlc amcSriff 
with the uitlioi tint this is the scientific idcil at yhich one should nin, cie thmk,°ifter rcadiiiCT 
the hook, tint the contents are inclined to cieigh doiin the balance on the conseriatiie side 
The colinne is yell bound ind clc iilr punted , there are numeious illustritions, most of cchicli 
lie helpful , ind the c ley s on urological surgeic therein set forth are such as most Eiiahsh surgeons 
yiU igrcc yith ” b ^ 


I\c think, hocccccr, that the authors opinions and statements do eri in mine instinces on 
the conscrc dice side there is cerj^ little in the book tint is neii, ind it is sometimes harclK im 
to ditc If yc mil giic i fey instinces tint ha\c p irticularly stuick us undci the chsciissinn 
of itifcclions of the kidiiei hi the colon b icillus, there is no mention of the treitment by ilknlic 
yh.lst mc.ituimng numerous injections for use .n t iKing pi elogr iplis, the author omits to noint 
out the i dm of sodium bromide , md the irticlc on the treatment of piostatie hynertronhi is 
vdcnl on tlie iccent york hi German surgeons on the dei elopment i! aintomy of this condition 
Ihere is m istowsliing picture on page U (Pig i) , it is labelled. An itonn of unoer ami 
loy er uninri tr uls ( Vflcr Po.ncr) ’ In it the renal icm on the left side passes Ed the 
lort 1 011 Its y 11 to the iiifcnoi leni tii i , yc Inic not been able to find this hE m the 
yovk hut from the fict tint the left rend ic.u m tins illustration joins the mforioi lenflai 
oppoMte till thud hinilnr lertebra md runs obliqucli doyiiyards insteid of trinsierreU 
should 1,11 iguic til It this IS 1 c isc of m ibnorm il.ti theie .s nothing m the text to indn Ttc tint 
till I uthor coi.siikrs this to be so, md the .Itustr.t.on, as it st uids, ,s most mislead, no 

Wc yoiiUl suggest tint the iiliolc lohimc, yli.ch shoys hi its comprehenLiE tl, .f +i 
luthor must Inn spent much libour m its tompil ition, iioiild he lastli minroiE/u ^ ^ 

< irifulli rnd oicr licforc mother edition is published, there arc lumicrous^nAnt/c 
•-r-mmnr md pumUntiou ylmh set the rciders teeth on edm some of X 
mmv Urns k uUiig out to the side yhieli yert iindoubtcdli mt5ider1 to i,, 1 itions hue 

t u mthor Ins o.mtful to letter them md gues no cxpl i^^Siou of 

the iceompiniuig text, tbci ful to enlighten the reulct ' subscription oi m 
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Blood Transfusion By Groirnri Keincs, AI A , AID Cantali , FRCS Eng Second 

Assistant, Surgical Professorial T^nit, St Bartholomew’s Hospital Demy Svo Pp ICG + 
Mil, with 13 illustrations 1022 London 0\ford Medical Publications 8s 6d net 
This woik gi\es a connected account of the whole subject of blood transfusion md of the problems 
irising from it together with practical instructions foi perfoiming tiansfusion by an efficient and 
simple method 

The medical profession, phjsicians and surgeons alike, will welcome this book, foi blood 
transfusion is of lapidh growing importance n modern theiapeiitics, and the subject has hitherto 
onb been lepresented in the medical literature of this country by isolated communications con 
ceining special points 

The book is a handy, concise exposition of the subject, consisting of seven chapters and an 
excellent bibliogi iplij"^, which contains refei cnees to nearly all the contributions of importance 
published up to the present time 

Chaptei 1 gnes in historical sketch, showing that blood tiansfusion is no new subject, though 
technical difficulties rendered it almost obsolete until quite recent years The enormous concen- 
tration of thought demanded of the medical piolession by the great AA’ar gave a tremendous 
impetus to the solution of these difficulties, which weie largely those of (1) Agglutination problems 
these aie dealt with m a very clear and thorough manner in Chapters 1, 5 and 0 (2) Technique 

in Chaptei 7 the principal methods ire reviewed, and i simple ind efficient technique is fulb 
desciibcd Of the two great problems, the second could scarcely be made easiei than it is bj the 
method the authoi has used so extensively, though we think he his rather oierrated the difficulties 
of giving blood bt syringes Using 100 cc syringes it is quite easy for a single operator to giic 
a pint oi moip of blool with the iid of a nurse to wash the sjiinges between use 

The problem of how to overcome agglutination also has been matcrnlly advaneed through 
blood giouping in excellent account of the subject is gi\en, but we are only on the thieshold 
of this luge question As the author points out the possibilities in connection wath blood 
grouping aie f 11 leaching and may be found, amongst othei things, to ha\ e significance m classify 
ing hum in beings m their relation to disc isc tendencies 

Chapters 2 ind 3 set out the indications foi blood trinsfusion, and we aie pleased to note that 
the luthoi pa vs pirt'culai attention to the value of this as i means of improimg a patient’s 
condition prior to operation In addition, shock and haimoirhage as well as haimorrhagic diseases 
are leiiewed in their lelation to this subject 

The book is one which all medical men should possess Blood transfusion is a therapeutic 
remedy with which no one can afford to be unfimihar, and the subject could not be dealt with 
more intelligibly, concisely and pnctKally than it is in this work Aloreover, the leferences at the 
end of the book m ike it e isy for those who wish to go moie deeplj into the subject to gratify their 
desire 


Zui Hundertjalirlgen Geschichte dei Chh urgaschen Universitatsklinik zu Komesberg- 
i Pr B\ Proi Dn Martin Kirschner Roy 8io Pp 88, wath 37 illustiations and 

3 plans 1922 Berlin A^edag von Julius Springer In Germ in}% M 30 In Engl ind, 

4 35s 

Proe Mcrtix Kirschner gives a short but mteicsting account of the development of the 
Surgicil Clinic attached to the Albert University it Konigsberg It began humbly in 1814 with 
siv beds for surgerj md t^^elvc for medicine A\lien the \lbert Univeisity h'ld only six students 
It IS fortunitc in obtaining u succession of Directors mmy of uliosc mnies bcc^^le houscliold 
words in surgery— Unger, Seenng, Albrecht IV^gner, \on Bergmmn, Schonborn, Miculic?, Heinneb 
Braun, von Eiscisberg, Garre, Lexer, Payr and Friedrich followed in succession, and laiscd the 
reputation of the faculty to a veij high pitch of excclJence Prof Kirschner shows how the 
ad\ ances were made, giving portraits of his predecessors and plms of the buildings from the time 
the clinic w as unable to gam the entire posse ds owner was living in it 

until it attained its present well built ind 
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"VI SIR JAMES PAGET (coniimtcrf) 

Sm Tames Pvget read a paper “On a Eorm of Chronic Inflammation of Bones 
(Osteitis Deformans) ” on November 14, 1870 It is publisTied in ttie sixtieth volume 
of tUo Mc^lm-Claiurgical Tumsactions and immediately attracted a large amount of 
attention Packard, Steele, Kirklinde and Eltmg nrote upon it in the United States , 
Launclongue, Mane, Potai, Bichard, Thiebierge, and Jonclieray m France , Gaugele and 
IVollcnberg in Germany But to this day little has been added to Paget’s description, 
and the cause and curative treatment are still unknown 


The paper liegina “ I hope it will be agreeable to the Society if I make know n some 
of the results of a study ol a rare disease of bones 

'"■The patient (Fig 128) on whom I rias able to study it was a gentleman of 
good finiilj, whose parents and giandpnrents lived to old age with apparently sound 
health, and among whose relatucs no disease was knowm to have prevailed Especially, 
gout and rheumatisni, I was told, were not known among them , hut one of bis sisters 
died with chionic cancer of the breast 

“ lill lSj4, wlicn he w is forty -six years old, the patient had no sign of disease, either 
gineiil or local He was a tall, thm, well-formed man, father of healthy children, 
\eri actne m both body and mind He lived verj^ temperatelja could digest, as he said, 
imllnng ind slept alwais soiindlj 

“Al forty -si\, from no assigned cause, unless it were that he lived in a rather cold 
md d imp place in the North of England, he began to be subject to aching pains in his 
tlwgUs md legs Thes were, felt chiefly after aetne exercise, but were never severe , yet 
till, limbs became less agile or, as he called them, ‘less scniceible , and after about a' year 
hi noiictd tint bis left slim was misslnpen His general beiltli was, howeier quite 
unihcclcd 

I first saw tins gcntleniaii in 3856, wlien these things had been observed for about 
two icirs Except tint be w is lery grej and looked rather old for Ins age, he mmlit 
hue been considered as ui jiecCcct health He walked with full strength and power but 
Mimiwhat stiflK Ihs left tibia (Fig cspecnlh in its lower half, was broad’ and 

hit HoduliT md iineMn is if not onb itself but its periosteum and the mteo-umente 
Thickenid In i much less degree similar changes could be felt m the lower 
b iir of the kfl femur Has hmh was occasionalh, but neier scierelj, painful, and there 
w is no Undinitss on pressure E\cr\ function appeared well discharged, except that the 
iirmi showtei vdhor frccpient deposits of htlntcs Regarding the case as one of chrome 
innostitis I irtMsid iodide of potissmm and liquor potassa; , but the^ did no "ood 
SOL s —NO 3S * 31 
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“ Three yenrs later I saw the patient with Mr Stanley He yas in the same good 
geneial health, but the left tibia had become largei, and had a well-marked anterior 

curve (Fig 127), as’ if lengthened yliile its ends vere held m 



Tic 120 


place by their attachments to the unchanged fibula The left 
femur also was now distinctly enlarged, and felt tuberous at 
the ]unction of its upper and middle thirds, and yas arched 
foryards and outwards so that he could not bring the left 
knee into contact with the right There was also some 
appearance of yidening of the left side of the pelvis, the 
nates on this side being flattened and loyered, and the great 
trochanter projecting nearlj^ half an inch fuither from the 
middle line The left limb was about a quaiter of an inch 
shorter than the right The patient believed that the light 
side of his skull yas enlarged, for his hats had become too 
tight, but the change yas not clearly visible 

“ In the next seventeen years of his life I raiely say 
him, but the story of his disease, of which I often heard, 
may he biieflj' told, and with fey dates, for its progiess was 
nearlj’’ uniform and very slow The left femui and tibia 
became 1 irger heavier, and somewhat more ciiived Very 
slowly those of the right limb followed the same course, 
till they gamed very nearlj’- the same size and shape The 
limbs thus became nearlj' symmetrical in their deformitj, 
the curving of the left being only a little more outyaid 
than that of the light At the same time, or later, the 
knees became gradually bent, and, as if by rigidity of 
their fibrous tissues, lost much of their natural range and 


movement 


“ The skull became graduallj' larger, so that nearly every year, 
foi many yeais, his hat, and the helmet that he yore as a member 
of a Yeomanry Coips needed to be enlaiged In 1844 he yore a 
shako measuiing twenty-tyo and a half inches inside , in 1870 his 
hat measured tyentv-seven and a quartei inches inside In its en- 
largement however, the head retained its natural shape and, to the 
last, looked intellectual, though yitli some exaggeration 

“ The changes of shape and size in both the limbs and the head 
rveie arrested, oi mcieased onh imperceptibh , in the last three or 
four yeais of life 

“The spine aerj sloyly became cuivcd and almost rigid The 
whole of the cervical vertebr-e ind the upper dorsal formed a stiong 
posterior, not angular cuive and in anterior curve, of similar 
shape, y as formed bv the loy er dorsal and lumbar vertebrie 
The length of the spine thus seemed lessened and from a height of 
SIX feet'^one inch he sank to about five feet nine inches At the 
same time the chest became contiacted narroy, flattened lateralh 
deep from before backyards, and the moiements of the ribs and of 
the spine yere lessened There yas no complete ngidiH , as if hi 
union of bones but all the moiements yere aerj restrained, as if bs 
shortening and ngidiU of the fibious connections of the icrtebra; 
ind ribs 

“ The shape and habitual postiue of the patient yere thus made 
strange and peculiar His head yas ad%anced and loyered, so that 
the neek yas aeia short and the chin, ylien he held liis head at 
case yas more than an inch loner than the top of the sternum 



JIic sliort narrow 


else. more iirm au nnjn v.. ... — t- - , i 

chest suddenh yidened into a much shorter and broad abdomen, and the pehis y i 
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^^.de -ind lo^^ The arms appeared unnaturally long and though the shoulders were 
v^Jv Z hands imng low down by the tlughs and m front of them Altogether 
the^thtiide m standing looked simian, strangely m contrast with the large head an 

handsonm features shape aird mobility of the head, spine, and lonei 

hmbs, the upper limbs remained perfect, and there was no distuibance of the general 

In 1870 uhen the disease had e^sted sixteen years, the left knee-joint was, foi a 
time, activelv' inflamed, and its cavity rvas distended with fluid But the inflammation 
soon subsided, only leaving the joint stiffer and more bent , , . 

“ About this time some signs of insufllciency of the mitral valve were obsen^ed, but 
the patient now lived so quietly, and moved w'lth so little speed, that this defect gave him 
no considerable distress 

“In December, 1872, sight was par- 
tnllv destro^cd by retinal h'cmorrhagc, 
first in one eje, then in the other, and at 
nc irh the same time he began to be 
somcwlnt deaf In the summer of 1874 
he had frequent ciamps m the legs and 
neuralgie pains, which were described as 
‘jumping orei all the upper part of the 
hod\ except the head , but change of \u 
seemed to cure them 

“ In lamiaiy, 1876, he begin to com- 
plain of p im in his left forearm and elbow 
which, at first, was thought to be neuralgic 
But it gicw worse, and swelling appeared 
ihout the upper third of the ladiiis and 
mere iscd rapidh so that, wdien I saw 
him m the middle of February, it seemed 
certain tint i firm medullarj or osteoid 
cancel ous growth was forming round the 
1 uhus Vfter this time then 

w IS gradual failure of stiength and emacia- 
tion, and on Jlaieh 24 after two days of 
liisticss witli plcui il effusion on the right 
side ho died 

“ '1 he hod\ w is examined fn e daa s 
iftor de ith Vs it la\ on a flat board its 
jiostine w IS leinirkahlc for the head was 
uprusod to the le%cl of the sternum, being 
siipporUd hr the rigid ind arched spine, 
nid the lower limbs with the knees bent 
iiul stiff itsfcd on the heels and nates 

‘ The pleura cosenng the right lung contained small nodular masses of uale 
mecrons snbst intc and there were m un small masses of cancer in the left pleura Ld 
m the mlerior mcdiistmum The upper third of the left radius was msolved m a larcm 

... 'L •» ■>' «>« 

1 a fenuir the left tibia, the pitella; and the upper part of the skull werr 

l iku, for Mpir-ile ex unination In the other bones of thrskeleton exeen^ttioTfe 
ruhns no signs of diseise appeared cxtcrnallj, but I regret that Vs ^ 

»H,re owcfnlh exumned for 1 think that at least m the cL Z and Z 

,l,o„ „ l,a' 
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Fiys 12G 127, and 12S ate from photographs of the 
pauent taheii ahoufc si'c months before death J igi WR and 
12( being copied from Vci! C/iir Trans toI W 
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Sir James then considers in considerable detail the pathological changes nhich the 
bones had undergone, and airives at the conclusion that the bones of the vault of the 
skull were in every part increased to about four times the natural thickness In the lon<T 
ones the periosteum was not visibly changed, not thicker, or more than usually adherent 
le outer surface of the walls of the hones avas irregularly and finely granular, and ea^ery- 
thmg seemed to indicate a greatly increased quintity of blood m the a^essels of the bone 
The compact substance of the bones avas in every part increased in thickness, the 
thickening being due to outavard expansion and some superficial growth In some places 
there avere faint appearances of separation of parts of the outer layers of the avails, and 

of these becoming thick and 
porous, avhile the corres- 
ponding parts of the inner 
layers avere less changed , 
but m the greater part of 
the walls the whole con- 
struction of the bone avas 
altered into a hard, porous, 
or finely reticulate sub- 
stance, like very fine coral 
In some places, especially 
m the avails of the femur, 
there laere small ill defined 
patches of pale, dense, and 
hard bone, looking as solid 
as brick (Fig 129) De- 
tails are then given of four 
other cases avhieh Sir James 
had seen or heard of, and 
avliich he thought might 
be similar The paper con- 
cludes avith the results of an 
exhaustive search through 
the literature and the mu- 
seum specimens of enlarged 
bones 

He says “ Holding, 
then, the disease to be an 
inflammation of bones, I 
aaould suggest that, for 
brief reference, and for the 
present, it may be called, 
after its most striking 
character, Osteitis defor- 
mans A better name maj 
be given aahen more is 
knoaan of it ” No better 
name, hoaa ea er, has yet been found for the condition, and aa hen it is not called ‘ Paget’s 
disease of bone’ it is knoaan as ‘ osteitis deformans 

Paget s name is also associated aaith tlie haustus hj'drargaTi perchloridi cum 
potassn lodido of the St Bartholomeaa s Hospital Pharmacopoeia It appears for the 
first time in the edition of 1882, and Ins alaaajs been knoaan as ‘ Paget s mixture 
The formula is solution of percliloride of mcrcura one fluid drachm , iodide of potas- 
sium, fiae grams , compound tincture of cardamoms, taaenta minims , and distilled aaater 
to one fluid ounce 



Tic 129 — Sections of the femur p'^tellr and cnlvana from Sir J'^mesPnijets 
cTce of osteitis deformans From Fart’iolometc s Hospital ^iKseiim b>f 
hnd permission of the Cicurnors 
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tv lien they are injected into the body, that we must assume that whitever the method 
of production, certain strong selective actions are at work The time m embryonic 
life at which the formation of the fluid first appears remains doubtful, but one anatomic il 
detail would suggest that it is unlikely it is produced m any quantity before the fifth month 
of mtra-uterme life It is only aftei the fifth month that the tela choioidea demonstrates 
the perforations ol the foramina of Magendie and Luschka Therefore any production in 
quantity of cerebrospinal fluid before the fifth month would have no obvious means of 
exit from the ventricular system 

2 From the Perivasculm Spaces — ^Another possible source of the production of the 
cerebrospinal fluid exists in the perivascular spaces Lymphatics, as vve generally under- 
stand them, do not exist in the brain or meninges , their place is taken by pemmseular 
spaces or channels, and these cannot be giouped as lymphatics because the fluid winch 
they contain has neither the constitution nor the characters of lymph The perivascular 



nc 130 — Sagittal section tliroiigli liead shoning tlic aintomx ol tlio ventnciilar syatem and basal =ubancliiioid 
cisterns (A) Cistcma interi cdunciilaris (6) Septum pelliicidum (Cj Toramen of Vlorro CD) Oiioroid plc\us ol 
tliird aciitiice (e) Third icntritic (F) AqaeOact of Srluus (G) Toiirtli Tcntriele (H) Choroid plcaus of 
fourth leiitnole (J) Poramen of Ifagendie (K) Cistenia magna (LI Ccntial canal oE spinal cord 


spices extend tluoughout the cerebral vascular sj'-steni, ev'en to the finer capillaries (their 
presence was fully demonstrated by Spina’), and it would seem that thej^ contain fluid 
of simpler constitution than Ijmph, which passes into them from the blood stream 

The pern ascular spaces communicate w ith the subarachnoid space, and therefore the 
fluid of the former must to some extent be included m the cerebrospinal fluid It is an 
interesting point in the phjsiologj of the central nervous sjstem, though not directb 
applicable to the subject of In drocephalus, that the w iste products of the central nerv ous 
svstem probabH accumulate \n the fluid of the perivascular spaces, and arc thence con- 
veved into the subarachnoid space to mix with tlie cerebrospinal fluid 

The Course of the Fluid aftei Production —The fluid circulates along the ventn 
cular svstem and escapes from it through the mcjuim of the central rounded foramen 
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HYDEOCEPHALUS 

ofMagendie,^andtiiej^^^ 

tZ Se brain (Fig 130), the cisterna magna on the 

pontis ^Mth Its various subdivisions on the ventral aspect "" f 

tvo-fold— they stabilize the pressure of the cerebrospinal fluid, ^ , hemiSflieres 

a uniform distribution of the fluid in its further progress over the 

From the subarachnoid spaces and cisterns the fluid passes m two directions-a small 
proportion passes dowm^aids through the foramen magnum into the subarachnoid space 
of the spinal meninges, uhile the larger proportion escapes upwards between the mid 
and the tentorium cerebelh to be distributed m the wide area of the subarachnoid space 
uhich covers the cerebral hemispheres it is m this area that absorption of the fluid occurs 
The Method of Absoiption of the Fluid — 

1 Pacchionian Bodies — It was formerly held that the Pacchionian bodies uere the 
media through which the cerebrospinal fluid passed from the subarachnoid spaces into 
the cerebial sinuses (Fig 131) Recently, hoiievei, objection has been raised to this 
vieu for tuo leasons — first, because 
the Pacchionian bodies are demon- 
strable only in man and in certain 
anthropoids , seeondly, because in 
man and anthropoids thej are only 
met nith in adult life 

2 Arachnoid Vilh — ^tVeed® and 
bis collaboiators have demonstrated 
that, uliile tlie Pacchionian bodies 
iindoubtedlj play a part in absorption 
of the cerebrospinal fluid, other means 
exist Using i Prussian-blue reaction 
tiicj uere ible to demonstrate the 
occurrence of uhat they have termed 
‘ irielinoid -mIIi These are delicate 
coil like structures of interlacing strands 
of connects e tissue prolonged from the 
iiachnoid into the nails of the dural 
siiuises The Pacchioni m bodies are 
txnnplcs of In peitropliied aiachnoid 
r illi iiul this explanation disposes of 
till tno objections dreads quoted 
'Ihcrc IS thcrefoie the passage of the 
ecrtbros])inal fluid into the blood- 

strciiu of the dural sinuses through the medium of the arachnoid vilh and, an later life 
through In jiertropbicd examples of these — the Pacchionian bodies The means by which 
till iirtbrosjnnal fluid passes from the arachnoid vilh into the venous sinuses is a double 
mil— there is i process of filtritiou from a point of higher to one of lower pressure and 

thin IS 1 process of osmosis from a fluid of low colloid and crjstalline content to one 
of higher enntont 

! trachimd Mcsolhchal Ce7/s— Meed® has demonstrated another method bv winch 
ibwirplion of the eerebrospin il fluid mn occur burgeons haee recognized that on 
ixpoMiig the outir ispeet of the dura (as for example, m such a procedure as an ostco- 
pl istic irimolonn ) tin re is often a f mit oozing of cerebrospinal fluid through what appear 

further the blood m this situation has a distinctive 


T'O 131 — DngrammalH- representition o£ roich-TOKm ol 
ilisorptiou ot ccrcbro'piinl fluid shonins arachnoid vUli connected 
with subanchnojd space and projectuig into a cerebral blood 
"^iiius (A) Subarachnoid space (B) Lacuna lateralis (c) 
Superior longitudinal sini s (D) Lacuna lateralis (E) Sub 
atacUnod space (F) Snbaraebno d space (g) TaK cetebri 
(H J) Vraebnod iilli (Pacchionian bodies) 


to ht fm\ jiorts m tin dvinl structure 
w itirs 


w uin fl'Pcir-inii tMid helicses he hrs expl mied these occurrences bj demonstrating 
siiull msl liki collections of irichnoid mcsothclnl cells which he m the dnm inii “ 

1 -light iw ipt of i erthrospin il fluid on to the outer surf ice of the dun where ^ ^ 

»*-/ *»! •ft.s.* > JlU-XL. I 


into till iirmlilion 


' It is absorbed 
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4 Lymphalic Ahsoiptwn —hn accessory path%^ay of absorption exists througli the 
medium of the ]ymp]iatic system Key and Retziiis uere able to inject the cervical 
lymphatics from the spinal subarachnoid space, and later observers h ive obtained similar 
results The practical importance of this demonstration ivas not fully appreciated until 
"Weed, using the Prussian-blue method, showed that a subarachnoid injection reached the 
perineural Ijunphatics of the cranial nerves and the cervical vessels and glands Evidently, 
then, the subarachnoid space is continuous along the perineural spaces of the cranial nerves 
with the perineural lymphatic channels, and through the medium of this connection an 
absorption of cerebiospinal fluid must occur 

The Special Anatomy Involved —Of the special anatomy of the parts little need be 
said A desciiption of manj^ of the anatomical details is unnecessaiy in a contribution 

of this description , therefore only those points 
which have a direct bearing on the problems of 
hydrocephalus are mentioned 

The large proportion of the cerebrospinal 
fluid is formed within the lateral ventricles in 
which lies the bulk of the choroid plexus The 
fluid passes by the foramina of IMonro into the 
n iirow cleft-hke space which separates the mesial 
surfaces of the thalami — the third ventricle 
This ventricle contains a choroid plexus, and 
therefore it is the site of production of a certain 
amount of cerebrospinal fluid 

The fluid leaves the third ventricle by the 
Sylvian aqueduct to pass into the fourth ven- 
tricle The lumen of the Sylvian aqueduct is 
somewhat narrowed at its two extremities — a 
point of importance w'e shall allude to later m 
connection with congenital obstructive hydro- 
cephalus In regard to the fourth ventiiele 
there are certain details in the roof of the 
ventricle which require mention, as they have 
a close bearing on the subject under discussion 
Ahewed in median sagittal section (see Fig 130), 
the roof of the ventricle appears as a tent-hke 
structure, the wings of which, where they come 
together, bound the space the recessus tecti’, 
W'hich penetrates the cerebellar medulla between 
the superior and inferior vermes The upper 
wing of the tent is formed by the ‘ superior 
medullary velum’ connected with the corpora 
quadrigemina above, the cerebellar medulla below 
and the superior cerebellar peduncles laterallj^ 

It IS, however, in the lower wing of the tent that, from our point of view, the chief 
interest lies (Fig 132) It is composed of two parts, an upper thicker crescentic plate 
of white matter (the inferior medullary aelum) and a lower extremely thin membrane 
(the tela choroidea) The latter structure is formed m a morphological sense of ependj ma 
onlj , though actually it is supported by a backing of pial tissue During the carlv part of 
foetal life the tela choroide i is a complete membrane, but about the fifth month it becomes 
perforated at its lower extremity by an aperture which remains throughout life, the foramen 
of Magendie About the same time two additional clefts (the foramina of Luschkr) appear 
at the lateral extremities of the tela, behind the upper roots of the ninth nerve in the 
pouch-hke extension of the a entricle beneath the flocculus and through these three apper- 
tures and probablv through them alone the system of ventricular cavities and the central 
canal of the spinal cord are brought into communication witli the subarachnoid space 


D 



riG 132 — Di‘5section e-qiosing: the roof of the 
fourth Aentncle The loAAer part of the roof has 
been partly opened and turned down (A) T Tmma 
qindripemina (B) Roof of fouith Aentncle (c) 
Choro d plexu«t of fourth rentnc e (D) Tlurd 
ventncle (E) Pineal body (F) Ploor of fourth 
Aentncle (G) rorimcn of Lusclika (h) Poramen 
of Magendie (J) Medulla oblongata 
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Three «ioups of choroid plexus appear m the roof of the fourth ventr.cle-a ruedral 
and tlo lateral-and therefore a proportiorr ot the cerebrospmnl fluid is formed AMthm 

Sarong escaped from the fourth ventricle into the subarachnoid space by «« 
of Magendie and Luschka, the fluid is free to pass forwards over the hemispheres or ca«dall> 
into the spinal subarachnoid space tVe have elsenhere described the absorption of the 
fluid from the cranial subarachnoid space and ue are theretore non m a position to appre- 
ciate the cjcle of the fluid from its point of production to the area of its resorption into 
the blood-stream of the various sinuses 


THE ESSENTIAL ERROR IN THE FORMATION OF A HYDROCEPHALUS 

the term hydrocephalus ^\e mean an accumulation of cerebrospinal fluid vithin 
the cavity of the skull, and, keeping in view the outline Mhich uc have given of the foima- 
tion, circulation, and absorption of the cerebrospinal fluid, ve may sj^stcmatire the possible 
origins of the disease as follows (o) It may be due to an excessive pioduction of fluid , (6) 
It may be due to an obstruchon vi some poitioii of the ioutt along lolnch the fluid cii dilates , 
(c) The pioduclwn and ciiculatwu of the fluid lemaimng normal, theic may be an intciference 
■iL'itli the absorption of the fluid 

Based upon these three possibilities, a reasonable and scientific classification of the 
disease can be made, which will include moreover all varieties of the disease 


VARIETIES OF CLASSIFICATION 


Hitherto different saiicties of 
hydrocephalus were recognized m de- 
scribing tilt disease For example, 

In droccphahis w is classified as ‘acute’ 
or ‘chronic', according to the rapidits 
with which the fluid accumulated, or 
dt pendent on its association with co- 
incident acute niflrmmatorj reaction in 
the meningeal structures Iljdroceph- 
ihis w IS spoken of as ‘ intern rl or 
extern il iccoiding to whether the 
fluid iccuinulated within the Ncntricular 
s\ stem or in the txtracerebr il tissue of 
lilt aracimoid spaces Further tlic 
disiase w IS classilied as ‘congenital oi 
iciiuircd , iccordnig to the Instorj of 
Its mcidinci ind occurrence Such an 
irrcgulir ind r unblmg classific,\tion h id 
no proper liisis Tlie occurrence of an 
ixtirnil h\ dioctphahis is i jiriiiiarA 
loiiditiou distinct from i coexisting 
iiiUrnil li\ droteph ilus Ills bten cjucs- 
tiontd uid Its occurrence is unnersilK 
uiiptid IS i Mr\ rirc condition In 
our pirsonil ixpcnciico we hisc seen 
two i\ unplis of it Botli were casts in 
wliuii 1 in irkid digrii of h\ droceph ilus 
" IS pnsmt .It liirlh uid m both ciscs 
lift pirsisiid for onh i fiw hours ifler 
iiirtli III till two Hist lutes a siniilir 
(onditioii w is found (i'lg Ij}) tiitrc 



\ IS 1 lonauutil disuitt of tht iiuadngiinm d pi ite ind tiic 


suiicrior certbell ir peduncles 
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Tile posteiJor ■Hall of the Sylvian aqueduct was absent and the cerebiospiml fluid which 
was produced within the ventricles ivas poured directly into the suh meningeal space 
The result avas that the cerebral tissues were atrophied and ill developed, and displaced 
fonvards into the frontal regions of the cranium, the greatei portion of the skull being 
occupied by cerebrospinal fluid The condition, therefore approximated as closely as 
possible to a pure external hydrocephalus , but, even in this instance, there was to some 
extent a co-existing, though slight, internal liydrocephalus 

The classification of ‘acute’ and ‘chronic’ hydrocephalus was speciallj unfortunate 
Apparently in the minds of many observers acute hydrocephalus was synonymous with 
the development of a basal meningitis But, whatever the origin of the condition, all 
varieties of hydrocephalus are chronic in their formation, though the actual peiiod of 
time invohed may vary wathin wide limits 

Something is to be said for the method of classification into ‘congenital’ and ‘acqiuied 
varieties of the disease — a considerable proportion of cases can without much difficulty 
be grouped into one or other of these two classes — but the independent use of the two 
terms is not sufficiently descriptive of the condition of affairs 

The Classification Suggested by Dandy — Recognizing the imsatisfactoii condition 
of the classification nomenclature. Dandy’ has suggested that the following is a scientific 
and inclusive grouping of the possibilities — 


Hycirocejpbalus 
due to 


I 

Diminislied aJ)sorp 
tion of cerebro - 2 
spinal fluid 

3 


Comnnmicnting livdroeeDbnlns (due to adhesions 
in tile siibaraclmoid space) 

Obstructive Iij drocepbnlus — 

Congenital ntresm adhesions, tumours 
Evternal lij droceplmlus ’ 


Increased produe 
tion of cerebro 
spinal fluid 


1 Acute hydrocephalus (increased find fiom inflam 

matory products m acute meningitis and trauma) 

2 Coaiminicatmg hydrocephalus (due to occlusions 

of the vena mngna Galeni) 


This classification is complete in so far as it would appear to include all vaiieties of 
hy diocephalus From the point of yaeyy of the pediatric surgeon, hoyyeyer, it includes 
types of the disease yvhich, if they actually exist as clinical entities, have little or no rela- 
tionship to surgical treatment Under this criticism yve include external hydrocephalus 
acute hydrocephalus, and communicating hydrocephalus due to occlusion of the yein of 
Galen 

We have stated our experience yyith external hj’^drocephalus , yye do not heliey'e tliat 
acute hydrocephalus exists as a condition calling tor surgical interference md, yvhile yve 
realize that a non-obstriictiyie variety of hydrocephalus said to be due to occlusion 
of the yiein of Galen, has been produced experiment illy (Dandy®), its clinical existence is 
exceedingly doubtful, and it certainly can be accepted as negligible in our estimation of 
hydrocephalus work 

Excluding, therefore, for practical purposes these thiee varieties, onlj the congenital 
anomalies and communicating and obstructiv'e types (Dand3') remain to be considered 

We would further y^enture to criticize the title of ‘communicating hjidrocephahis 
fas contrasted with ‘ obstructiyie hydrocephalus’) as being insulficientlj expressive of 
the condition, or ev'en misleading According to Dand3q the ‘communicating’ variety 
depends upon pia aiachnoid adhesions The normal filmy pia-arachnoid tissue is leplaced 
by a firm, fibrous, adherent membrane , and further, it is the distribution and location 
of these adhesions, not their extent, which determine the production of 113 drocephaUis 
Vdhesions encii cling the mid-bram where it passes through the incisura tentorii interrupt 
the subarachnoid communication between tlic posterior and middle cranial fossa;, md 
thereby eliminate the cerebral subarachnoid space (the mam irea of absorption) from 
participation m the absorption of the fluid Adhesions which obliterate the cistern i 
magna or those at the base of the brain will produce hydrocephalus as cffcctncly If 
this reasoning is correct, ‘communicating hydrocephalus is as much ui example of an 
obstructive lesion as the intracerebral types of obstruction 



se r^. practical ''°«^^»s,on T P^^on of „ 

Js do for ani '«eieasL 

'■*.=S3Tt?'^|^l5i: 

^ "^ove stated 

*'*oeen;, , / ""“'m/ies Drear ^ *^'e 

'^•■0 J ^^ea,r,e.,er ' 

(^Vro'en^r..., 




172 


THE BEITISH JOTJBNAL OE SUEGEEY 

2 The Origin of Ventricular Hydrocephalus — 

a Tumoms as a Cause In a class bv itself comes that group nhicli ones the de% elop- 
nient of the hydrocephalus to the presence of a cerebral tumour Theoretically a tumour 
nhich from its position presses upon any portion of the interventricular system may o,ve 
rise to a hydrocephalus , practically, it is the cerebellopontine angle winch is the usual 
situation of the neoplasm (F/g 134) Its pressure is exerted upon the lonei portion of the 



riG 13 1 — in'» from a specimen from a ca<?e of ccondiiy hydroccp^nlu" The condition developed «ccondarilr 
to a cerobelHr tumour n hicli octludcd t!ic loner part of th® Sylvan duct thus leading to a ventricular hydrocephalus 
of the third degi*ee 

iqueduct, and there is i resulting dilatation of the \entricular system 'ibo\e this 
lea el Though m a \er^ real naj the hydrocephalus is a secondarj' development to the 
tumour, it IS interesting that, in the examples of this condition nlnch came under our cart, 
the In droceplnhc condition chmcalh oaershadowed the local tumour formation, md tlit 
clinical features nhich impressed themsebes on the examiner were those of the stntricular 
In drocephalns rather than the signs of the neoplastic condition 
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An interesting example illustrative of tins point is borne out by the followin''’ case- 
history — - Jo 

Case 1 — T S (03 month") About six -neelvs before admission to hospital the babv had been 
much in contict uith a number of cats ivlio rvere suffering severely from distemper The child 
took an illness iihich closely resembled the distemper of animals — -temperature, coryza, discharge 
fiom nose and eyes The child’s uncle is an authority on \eteiinary matters, and he had no doubt 
that the child’s illness was a direct infection from the animal source Within ten days of the onset 
of the illness the child developed iihat clinicalb resembled i mild meningitis, uith held retraction, 
vomiting, and eve squint These sj'mptoms lasted a few days, and a complete recoveiy then 
seemed to folloiv About tuo ueeks later it was noticed that the head was beginning to enlarge, 
and a hydrotephahis rapidly developed 

Investigation shoned the hydrocephalus to be an ohstructi\e one due to occlusion of the 
foramina in the roof of the tourth ventricle So lapid was the enlargement of the head that oper- 
ative interference w is impossible The child died and subsequent examination demonstrated 
signs of a formei basal meningitis, which had resulted in occlusion of the acntricular foramina 



ria 130 —Tn 0 0\amplcs of sj pindtic In dropcplialiis Both ciscs n ere rentncular in trpe 



riG 137 — DmiMns from a specimen 
of «rphilitic bT«aI meningitis The con 
dition Ins Jed to closure the fonmim 
of Marremiie and Lu'^cliXa and to a 
reaiillinf: ventncuhr hydrocepliTlus of 
the fourth detrree 


In certain cases of the senes undei consideiation 
w'e believe that a former subacute basal meningitis was 
the essential causative factor 

d Congenital Syphilis as a Cause — In certain cases 
of congenital syphilis there m ly be an associated clironic 
inflammatory thickening of the cerebral meninges (Fig 
136) Such a change is most marked at the base of 
the brain (Fig 137), and the more \ascular pia arach- 
noid is affected to a greater degiee than the less 
lascular dura mater It is m the tissues around the 
cisterna magna and the cisterna basalis that the plastic 
and adhesive specific meningitis may he most evident 
We confess we have been surprised to find what a 
relativ elj large proportion of hydrocephalics are v ictims 
of con'renital sj'phihs and show a positiv'c Wassermann 
reaction The meningeal changes maj develop in the 
child who othcrvMse does not show the general stigmit i 


of the disease — in fact, it would appear that it is in the ill-defined and indefinite tjqics 
of the disease tint the meningeal changes arc most in evidence 

It has furtliei been our experience tint in the atresic forms of li 3 droeephaIus, where 
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to the c.tc„M.o„ of 'corcunontT,:. 

Of eMt fiom the fomth ventnele congenital s^phihs f ornnn 

rlition that iie beheie that .a considciable proportion of o.^-nn 

The oonit is one of considerable importance, because m ceitam cases in ^^lncn me o ^ 
of tlfe hjdrocephalus was lecogmzed as being specific ne Mere able to arrest Piogit s 
of the disease by means of antisyplnhtic remedies without operative inteifcicnce 
We SLe «,»t the poss.ble o„g,ns of ventncolat hyd.occpho ne m.., fe 
mto three ctees-acoo.dmg to whether It ts dependcht "‘ .^Xh 

rhage, former subacute inflammatory meningeal condition, oi the leptomcnnvitis 

develops m association mth congenital sj^philis 

8 The Etiology of Extraventricular Hydrocephalus — Until a icccnt publication 
of Dandy s vork no satisfying explanation had been offered of the origin of the cxtr.i- 
lentnciilar type of hydrocephalus It is clear that no obstruction exists up to and 
including the points of exit of the fluid from the fourth ventricle Tlie possibihti tint 
there is an over-production of cerebrospinal fluid has never been established, and, if this 
IS not the fault, the only other possible explanation is a diminished absoiptioii of the 
cerebrospinal fluid The diflicultj has been to explain the obstacle isliieb exists to the 
absorption of the fluid 

Dandy s neu as to the anatomical lesion responsible for this type lias alreadj been 
given, VIZ , pia-arachnoid adhesions vliich shut oft the absorbing area of the cerebral sub- 
iracbnoid space from the posterior cranial fossa * In onr series of cases, six ba% c been 
examples of the extraventricular variety, and ne have had an opportumt} of satisfiing 
ourselves that the explanation brought forward by Dandy has a great deal to recommend 
it Certamlj in these cases there is an extensive obliteration of the subaiaclmoid space 
by adhesions They are best illustrated at autopsy, and, to demonstrate them efficiently, 
the brain should be removed nith the dural covering, if possible, intact From the base 
of the child’s skull the dura can be removed with greater facility than is the case in the 
adult, and subsequent dissection mil then demonstrate that the normal pia-nrachnoid 
membrane is replaced in these cases by an opaque adherent membrane iiliich extends 
ovei the region of the cisterna magna and basalis, around the cerebellai hemispheres, 
and doiimiards to the foramen magnum Adhesions in this region must constitute a 
lery real obstruction to the circulating cerebrospinal fluid, and, once the backiiard 
pressure has caused reaction and internal hydrocephalus has begun, a mcious circle is 
actually m existence, because, as the cerebral distention increases, the close contact of 
the ceiehral tissues mth the meninges and skull, and, more especially, with the unyieldmo- 
base of the skull, further increases the obstruction to the upivard circulation of the cerebro*^ 
spinal fluid The actual origin of the adhesions m extraventricular hydrocephalus is 
similar to that alieady discussed m relation to the ventricular type, mth the proviso 
that birth haimorrhages probably do not play a part in the first-mentioned variety 
bisil meningitis, simple or specific, is the more likely origin 


SOME POINTS IN THE MORBID ANATOMY OF HYDROCEPHALUS 

Dc hue dealt vith the more important points m the etiological pathology of the 
condition, and it remains to revieii the more outstanding chaijacteTistics of the morbid 
Tl ^>«tcnt,on of the ventricular system mt eSSro 

<f Indioccphilus In the extrax entneular tvpe the complete aentncular svsteni ^s 




the 

0 / Surg, 1919, k,. 
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Tlie following table sho^^s the distribution iihich has come under our notice 
Table 1 Tnc Types or Hydbocepualus in the Sebies undeb Reiieu 


Extrai entrieular ti pe 
Ventricular 13 pe, 1 st degree 
, 2 nd 
3rd 
4th 


0 cnscs 
0 
0 

7 (ip eluding 2 tumour caseb; 


21 cases 



Fig luS — A frozen section tlirough the head o a vcntncuhr brdrocephalus It illustrates the extreme degree of 
destruction o^ tbe white matter (Pr Ihom ons tase) 

Our eNperience has been that the lentiicular t^-pe is more common than the e\tra- 
Y entrieular ttpe m a proportion of about 3 to 1, and of the y entrieular tjpe the 
fourth degree of obstruction 1 e m the roof of the fourth y entricle, is the most common 
m a proportion of 8 cases out ot 15 

Tbe increasing distention of the y entrieular caYities leads to a prosrressiYe thinning 
of the cerebral tissues, and it is interesting that the disappearance of the cerebral substance 
IS at the expense of the Y\hite tissue — cYcn in the most adYanced example of the disease 
a zone of greY tissue of approximatelY norm il thickness exists {Fig 1 18) The cerebral 
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,„...cco™eope..eao,. and— 

rStoS™™! eru“Sa,s«„.c„t oi ,1. ao„c ot «.c ,U... .Me 

the more unyieMm« base is not correspondinglj affected It is this disproportion wine 
nhmeal anoearance of h^ diocephalus, and whicli also explains tlic 


(Tives the characteristic clinical appearance of lx's diocephalus, , , .1 <■ 

unlikelihood of there being much displacement of the medulla downwards into the foramen 
ma<^num We shall allude again to the importance of dealing with these cases before the 
destruction of cerebral tissues becomes marked , the whole basis of successful treatmen 
will depend on its early inauguration As long as the basal ganglia remain intact life 
continues, and, as the distention follows the line of the yielding skull in an upward direction, 
these crangha are wonderfully preserved from piessure until a late stage, but f 10 m the 
point of %new of making operative interference worth while, close attention should be piid 
to the degree of destruction of cerebral wdiite tissue which is pioceeding 

A puzzling point in pathology is opened up when we attempt an explanation of i 
variety of hydrocephalus which is accompanied by a complete occlusion of the xcntriculai 
system, and yet the hydrocephalus has been spontaneously arrested Through the kind- 
ness of a coUeague we have had an opportunity of examining the case-records of two 
examples of this puzzling condition The first and the more impressnc case was that 
of a young adult, age 25 years wdio had died suddenly fiom what was thought to be 
a cerebral h'emorrhage There had been a complaint of giddiness and headache with 
some aomiting Two hours later unconsciousness supervened, the breathing became ster- 
torous, and within a short period he was dead In the previous history tliere was no 
definite account of serious illness , he had been recognized as a delicate man, nervous and 
highly strung, constantly subject to beadacbes and attacks of migraine The head was 
not unusually large, and on superficial examination there was nothing to suggest a hjdio- 
ceplidlus On autopsy a peculiar state of affairs w'as discovered The convolutions were 
flattened and relatively feu in number, the entire ventricular system was dilated, and the 
loof of the fourth ventxicle was completely occluded by a dense fibrous membrane No 
trace could be discovered of the normal foramina, and tests applied showed that the 
intiaventTicular fluid had apparently no communication with the subarachnoid fluid 
along the usually recognized channels 

The second case occured in a boy, age 8 years We have no knowledge of the previous 
clinical history but the autopsy specimen which we were permitted to examine showed 
a long-standing occlusion m the roof of the fourth ventricle, which, as far as we could dis- 
cover, must have completely isolated the mtxaventTicular from the extrar entricular fluid 

The importance of cases such as these is that tliej rvoiild appear to indicate one of 
two possibilities — 

1 Either there are intraventricular media for the absorption of cerebrospinal fluid 
with w'hich we aie at present unacquainted , or 

2 Under certain conditions the isolation of the intraventricular fluid by occlusion 
of the foiamma leads to a greatly diminished production of cerebrospinal fluid and 
fmthex It would seem to presuppose that there are extraventricular sources of nro- 
duction of cerebrospinal fluid for m both of the above cases cerebrospinal fluid was 
piesent m the subarachnoid spaces 

It is clexr, xt any rate, that cases such as these indicate that there are possibilities 

pathological physiologjq of the cerebrospinal fluid 
ciiciihtion with winch at present we are not completely acquainted ^ 

not imX/" patholog>^ of hydrocephalus to which we have 

“ '■'“"s '■p”” 

CERTAIN CLINICAL FEATURES OF THE DISEASE 
the M icamcd from a cons.darat.on ot 

lOL S0 3S 


12 
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The age at ^^hleh the cases came under surgical notice is sho\\n in the following table — 
Table 2 — The Age Occurrence 


IIOMKS 

Tears 


o 

3 

r 

5 

6 

7 

8 

9 

10 


12 

O 

3 

4 

5 


2 

3 

5 

1 

1 

2 

1 

o 


- 

1 

1 

7 

~ 

- 


The majoiity (18) of the cases were under one jear old, 1 child was a j^ear and a half, 
and 2 of the cases were between two 5 '-eais and three No cases appeared at a later an-e 
than tliiec j^eais “ 

The Clinical History — In ceitain cases the statement was offered that the parents 
noticed the head to be somewhat enlarged at birth, but it is doubtful if any real wein-ht 
can be attached to this observation It is clear that m no case was the head of such a 
size at birth as to offer any diffleulty to delner^’^ There was no ease, theiefoie, which 
would justifs the qualification of bemo congenital in the sense that the signs of the disease 
were definitelj'^ present at birth The two examples of true congenital hydrocephalus 
which have been mentioned are not included in this summai 3 ^ 

In certain mstinces it was remarked that the scalp veins were unusuallj^ prominent, 
and this featuie was observed before an\' definite cranial enlargement was apparent 

As the head increases in size, the enlargement at first is a gradual one , but after a 
definite point is leielied the distention of the head progresses moie rapidlv Dandj’" 
ofleis an observation which appears to contradict this statement, for he belieies that the 
pioduction of cerebrospinal fluid diminishes as the pressure within the sentricles increases , 
but clinically we are convinced of the truth of the point which we have made For example, 
such an obser\ation as this was repeatedlj made — 


E H — 

First obsen ition 

Second 

riiird 

Fourth , 

Final , 


April 10, circumference of head ITj inclies 
JIaj 12 18 

June I5 18l 

Julj 10 21} 

Tub 30 23 


During the last six weeks of observation the head increased bj inches, as compared 
with an incretse of one inch during the first two months of observation It would seem 
that, after a definite point is reached, the tension exerted b\ the skull is so reduced that 
the undeiljing cerebral distention is less restricted than before There is no clinical 
evidence that thcic is a diminished production of cerebrospinal fluid as the tension 
mere ises 

As the head enlarges the axis of the eves is displaced downward, so tliat the sclerotics 
appear constant^ underneath the upper hds There is often a well-marked strabismus 
The occuirence of nystagmus is an unusual feature In the later stages of the disease 
sluggishness of the pupils and atropln of the optic ner^e are sometimes present The 
mentalitv of the children ranges between extreme idiocj’^ and normal intelligence Most 
of the patients are feeble-minded and apathetic , if old enough, the^ ha\ e dilficultj in 
speaking Motor disturbances are usually w ell-marked, and manifest tliemseh es in spasms, 
paresis, unusual rigidity, and tremors, the lower extremities are more se\erclj affected 
than the upper Sometimes the spasms and paresis are more marked on one side than 
on the other The reflexes are increased Twitching of indnidual groups of muscles and 
general con'sailsions ma^ occur Hj drocephalic children tisiialh present a delicate appeir- 
ance the^ are pale and emaciated with a senile expression On account of the wcisht 
of the head its support is dilTicult, and therefore it is often bent forwards or thrown back- 
wards riiesc children generalb crN a good deal, and tlle^ do not rcadih put on weight 
The appetite is not bad but digestion is iisualh retarded 
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1 iinw fpw oeneral symptoms exist m a IndiotepliaUi'’ 

It ,s sometimes tcnwUMe l^ P „ ,n„str,,tc.l m 

«! the most mo.kcd f'Sf ' hots vot> nm.Ud mas the ,t,o,*v 

Fig 138 yas one of t i foily-ei"ht liouis of death, the mtelhgencc nas such 

:L“rd',e“gh-i‘« -»•>«-. ""■>»«'- " 

llgldlt^ of the superficial museiilatiue 


THE PHYSICAL EXAMINATION OF THE CASE 

In the maionty of cases it is sufficiently obMous that a hydrocephalus is present 
hut tfcr :Z™at.o„ mquued .t the ease „„der mv.eh .s to be clbc.cntll class, M 
and efficient classification necessaiily involves that an attempt be made to nnsver three 
questions 1 Does any evidence exist lo/nc/i xoould indicate the possible ougin of the disease 
2 To xchai uniety of Iiijdwcephahis does it belong^ Js it veiitiiciikn oi exluiuntiicidar in 
type^ 3 If it IS ventiiciilar m type, at ivliat level does the lesion exist tUiich is responsible 

foi die hudrocephalus ^ t 

The physical examination is directed towards supplying an answer to each of these 
individual queries so far as is possible The answers having been given, classification is 
possible, and an intelligent treatment may be planned 

1 The Origin of the Disease— If this question can be answered, the information will 
be obtained by caieful questioning of the parents, a full case-histoij , and general examina- 
tion of the child Attention is specially paid to three possibilities— the occurrence of a 
SI phihtic infection , the infliction of an injury to the skull, such as ma> have produced 
an intiacianial h-emorrhage , and the historj^ of a previous meningeal or encephalic infection 
\ fourth possibility exists, namely, the possibility of the coincident existence of a cerebral 
tumoui 

In certain cases the evidence obtained is suffieienth stiong to enable one to estimate 
with a degree of certainty the oiigm of the hjdrocephalus, as, for example, in the specific 
t j pes and the post infective meningeal conditions 

A considerable pioportion of cases, however, necessarily remain in which no definite 
idea can be formed of the etiology, and such a lack of knowledge is not after all serious, 
because an answer to the question is not essential in deciding on the line of treatment 
to be adopted If possible, howev'cr, an attempt should be made to classifj the case 
according to its etiology 

2 The Type of the Hydrocephalus —According to Dandy’s classification the question 
would be put Is the hydrocephalus obstructive or communicating m type 1 But we 
h IV e explained oui reasons lor preferring to express the v-aneties as v'entncular or extra- 
ventiiculn 

Recognizing that practically all cases of liydrocephalus are obstructiv e m type, it is 
lucessarv to demonstrate whether the obstruction exists somewhere m the v^entricular 
svstem up to and including the point of exit of the fluid from the fourth ventricle, or 
whethci it exists m the subaiachnoid spaces (commumcating) Three nrocedures 'are 
followed in demonstrating the answer to the question - 

a Lumbar Puncture —Lumbar puncture may give a suggestive result, but not a definite 
answer to the question An intrav entricular hj drocephalus may show low tension in the 
spinal fluid, velule an extraventricular hydrocephalus may show an increased tension but 
V initions exist and occasionallv the sequela- are reversed Therefore, while this mvesti- 
g It ion nnv he suggestive, it cannot be accepted as absolute 

Jnirncnliicidnr Injection of an Indicator, mth Investigation of the Cerebrospinal 


rimd Following Dandj s recommendation, we have used phenoisulphonephtliakm 


Hjdieitor It is important that the soffitmn employ 

unploMd the preparation supplied hv Alartmdale Inattention to the detail of the 

v,l,u ot 11,0 n„,d mn, ,o„.lt ,o.ct.o„ d„r,cte,.zod bj tompOTte, ™d 

sluns of cerehial nntibditv ^ '-v.uiiieidLure ana 

riK tichmque of injection is simple one or other lateral v entncle is punctured with 
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the needle of a ‘ record ’ syiinge, the sjTinge holding 1 c c of the phenolsulphonephthalein 
solution \\ hen the ventricle has been entered 1 or 2 c c of cerebrospinal fluid are removed 
into the syringe barrel and allowed to miv with the indicator The mivture is then injected 
into the ventricle, and the needle withdrawn Aftei an interval of time lumbar puncture 
IS done, and the spinal fluid is allowed to pass into a test-tube containing a few drops of 
25 per cent sodium hydrate solution 

Dandy recommends that thirty minutes should be allowed to elapse before the lumbai 
puncture is done , in our experience such a long interval is unnecessary If the indicator 
can be recovered in the spinal fluid it will become obvious within five minutes and some- 
times even less 

By the recovery of the indicitor (as evidenced by the pink color ition of the cerebro- 
spinal fluid when it comes into contact with the sodium hydrate) it may be accepted that 
the hydrocephalus which exists is not due to an intraventricular obstruction up to and 
including the point of exit of the fluid from the fourth ventricle In other words, the 
lecovery of the indicator means an extiaventricular hydrocephalus (communicating t 5 'pe 
— Dandy), while the non-appearance of the indicatoi in the spinal fluid may be taken 
as demonstrating an intraventricular hydrocephalus (obstructive type — Dandy) 

c The Recovery of the Ventiicular Injection Substance from the Urine — It is said that 
normally the amount of fluid absorption winch occins in the ventricular sj^stem is negligible , 
It is estimated at less than 1 per cent in two hours The bulk of absorption within the 
skull occurs in the subarachnoid spaces, from which area as much as 40 to 60 per cent of 
an introduced fluid is excreted after tw'o hours’ interval Based on these considerations 
the recovery of phenolsulphonephthalein from the urine subsequent to its iniection into 
the ventricles becomes a matter of importance, for if a ventricular hydrocephalus exists 
practically none of the indicator rvill be recoverable within a reasonable time (two hours), 
while if an extraventricular hydrocephalus is present, the indieator will be recoveiable, 
though not to the same degree as in a normal case 

We have not put this method of investigation into routine use It expresses the same 
knowledge as is gained from an examination of the spinal fluid, while its demonstration 
IS a matter of greater difficulty Therefore we have relied on answering the question 
regarding the type of hydrocephalus by the second method of investigation, tlie examination 
of the spinal fluid after the intraventricular injection of an indicator 

In\ estigation by these methods, and more especially by the second, carries the observer 
a step forward in so far as he is now able to classify the case of hydrocephalus into a 
ventricular or an extraventricular type If it should happen that the case is an extra- 
ventricular one, we have not considered it necessary to proceed further with the routine 
examination 

By the injection of air into the spinal theca Dandy^^ has demonstrated after x roy 
examination the actual location of the adhesions which are responsible for this type of 
hj'^drocephalus He has shown the arrest of the air at the base of the brain and its absence 
from the cerebral sulci All these points are demonstrable in extraventricular hydro- 
cephalus, but their demonstration does not aid us m the question of treatment, at least, 
with the methods at present available to us 

3 The Level of the Lesion — If, however, our original investigation has shoun that 
the hydrocephalus is a ventricular one, further details of knowledge must be available 
before an intelligent operative treatment can be undertaken The degree of hj^drocephahis 
must be known, the situation of the obstruction must be localized this knowledge is 
gamed by the method of ventriculography 

The Technique of Ventriculography — Cerebral diagnosis and cerebral surgerv would 
benefit if it w ere possible to introduce into the ventricular sj'stem a fluid opaque to the 
action of X ravs Hitherto no fluid has been suggested which fulfils the necessitj of opacity 
and yet does not irritate the delicate strueture of the ependjma and choroid plexuses 
The necessitv of the non-irritating character of the fluid is all the more important when 
we consider that in intrav entriculai hj droceplialus the fluid maj be isolated within the 
V cntncles for a prolonged period of time — m fact, until it is artificialh liberated or remov ed 
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I. ot a aafe and yet f »-* «“tt“ 

clnldten, in whom the ossiflcntion ot 1 10 s ni i5 One I.itcral i cirtticlo 

matkable distinctness the ventricular ou rtt,rnr ‘ iccord’ sviin^e of ‘20-c c capacity 

IS punctured, and to the needle an accurately fitting record SMin„e 



nr 121 — Tlic po'ition o! tl c head for ventnculosnphr A Xo record the outhno of the hft htcril ^entnclc 
B To record the out'mes of the tlurd and fourth ventricle^ 


IS fitted The cerebrospinal fluid is slonlj removed from the cavity of the rentrieie, and 
nhen 20 c c are evacuated, a corresponding amount of air (20 c c ) is injected into the 
rcntricle, using tlie empty ‘record’ sjTinge for this purpose The joint between needle 
and syringe is covcied with steiile 
r iselme to pierent an escape of 
air at this point 

111 a hydrocephalus of moder- 
ate SKC (18 to 19 inches in circum- 
tcrciice) we leniore 70 to 80 c c of 
fluid, lepl icing the fluid with a cor- 
icspondmg quantity of air The 
rcinor al ot tlic fluid and the intro- 
duction of the dir must be earned 
out in small alternating amounts, 
as the sudden lemoral of a large 
qu mtiti of fluid w itbout the sup- 
poiting influence of the air might 
induce a cticbral oedemi, and pos- 
sibh an mtrai ontneular haimor- 
rluge \fter the introduction of 
tin ur 1 hollow note can be elicited 
o\tr tin, \tntiiclc and on inoie- 
ments of thr he id air in is be heard 
to giirgk fiom one portion of the 
■vtiilucuhr sNstem into another 

Hvdiogrmis art now taken .uth the held in three different positions— rmht and left 
iteril md w ith the head hinging downwards so th it the skull base is at the hmhest ler el 
(J IS! J fS) The first plate will show the outlines of one lateral aentricle (f’ig°140), the 
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second will demonstrate the opposite ventricle— assuming that the foramina of Monro 
and the third ventricle are patent— while the third pi ite will illustrate the third and 

fourth ventricles and the iter 

Such views of the ventricular 
system would probably be veiy dilfi- 
cult to demonstrate in the normal 
biain (Fig 141) We have never 
made the attempt, but in the hydio 
cephalic, where the ventricular system 
is distended, definite and clear repre- 
sentations can be obtained The 
value of the evammation lies in the 
fact that it will locate the level at 
which the obstruction exists 

'SVe have not had an opportunity 
of observing the appeaiance of an 
obstruction in the foiamen of Blonro , 
iter obstructions are characteristic 
(Fig 142) , obstruction in the roof 
of the fourth ventricle is also dis- 
tinctive (Fig 143), for, though ven 
triculography of an extraventriculai 
hj'drocephalus gnes a somewhat 
similar representation, it can be 
otherwise excluded as shown abo\e 
The introduction of air into the 
ventricles may appear to be a some- 
rir 141 —Topography of normal lateral ventncie ^,]iat heroic proceeding m the investi- 

gation of a case of hydrocephalus 
but actually the method is practicillj' devoid of risk, certainly with the cases which 




riG ll- — ^ cntriculo_nm sliowing oiitlinci> of 
dihted left Intcnl 'incl tlurJ rcntriulps Tlie Tir liis 
filled fo enter the iqiicduct of indicitifo m 

obstruction it tlii'. itc — ontncuhr In aroceplnlus of 
the tliurl degree (Iin erted po ition of licid ) 


Fig 1 13 — ^Vtntnculogrim *;liovMng outlines of dilated left hteni 
tliird and fourth ventricJes Yotc the air in the riglit foramen of 
'^Jonro and the buj£nn ,5 roof of the fourth ^ entncle Obstruction it 
the roof of the fourfli a ontneic indicated Vtntriciila?ram in con 
junction with the coloured indicator test (In\ erted position of iicad ' 


ln\e come under our cire ■\^e In^e Ind no anxiety Occnsionalh there is a rcacti\c 
rise of temperature, but it is not exccs^nc and it soon subsides 
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, T, A ciifppssf'til clinical examination amH lw\e 

A Shwcij of 1 /ic Chmcfi ' (1) The possible origin , (2)Thet\pe 

thro\vn some light on three aspe ^u^tllcnlar t^pe With these 

feraroi"d«Vo^JTc”om.dc«t,on ot ttettetment m«v rcascaU) te diacuBsod 


TREATMENT 

The importance of Early Treatment -If the elTicient tieatment of In clrocephnlus 
IS to m\em satisfactory results it must be earned out before the expansion of the hca 
has become too marked There is nothing to be gamed from operating on a child if the 
Nshitc matter ot the brain is alreads leduccd to a shell No definite limit can be fixed 
It must be left a good deal to the decision of peisonal judgement , but ue have found tint 
an meicise m circumfeience measurement up to 3 inches abose the normal is uithm the 
rano-c of satisfactoiy post-operative recorery Above this figme ve enter the lange of 
unsatisfactorv results, and uith everj^ degree of increase the probabilitj of impioremcnt 

diminishes , , i . 

Various Lines of Treatment hitherto Suggested -—Kausch,^' m the couise of a most 
exhaustive article, details the raiious procedures uhieli hare Intheito been tried m the 
treatment of hydrocephalus We append the folloumg tabular account , theie is nothing 
to be gamed by a more detailed recitation of the methods, and those nho are interested 
are referred to Kausch’s contribution (see also Haynes'^) 

The following methods have been suggested or actuallj used m the treatment of 
hydiocephalus — 

! Of literal \ entncle 
ji Of the spiml canal 
^111 Bj puncture of the corpus cillosnm 


1 Intermittent drainage 

2 Continuous drainage 


1 Of the Hteril \ entncle 


B Of tl e spinal cnml 


1 To the surface 
n To subcutaneous tissue 
in Into subdr'iil or subarichnoid spaces 
u Into the pcntonenl cwitj 
I \ Into the temporal \ein 
\ 1 1 Into the superior longitudinal s nus 
{ 1 To surface 

i 11 Into retroperitoneal tissues 
till Into peritoneal ca it% 


( Of the siihiiaohnoid space (fourth i entncle) 

Z> Of the cisterna nngna into the crani"! sinuses 

1 Indireit trentnient (carotid ligature^) 

1 Other methods of treatment such as bv a seton, injection o'' iodine, gaUanopunc'ure, 
compression of head, and lj\ drugs 

\\ ith such a 1 ariet j of methods of treatment available the conclusion may he come 
to tliat no single one lias proted elficacions Incomplete methods of investigation and 
in impel feet knowledge of the etiological pathology, ha\e been responsible ioi Ibis unsatis- 
1 ictorv state of aflairs 

The Essential Difference in Treatment between the Ventricular and the Extra- 
ventricular Types — It IS oliMous that a ^cr\ clear distinction must be drawn from the 
o])trati\e point ol \iew between the ventricular and extraventricular varieties Both 
are ttrtimK obstructive m nature , but, while one (ventricular) is localized and accessible 
the olhci (cxtiavcntriciil ir) is diffuse, ind practically inaccessible 

If the hvdroecplnlus is of the ventricular vanetj— that is to sav , if there is an ohstruc- 
t ion at some portion of the ventricular svstem proximal to and including the roof of the 
lourth It utricle— experience has shown tliat the onh elheient wav of treatm<r the hvdro- 

t.*w <oTt„c 
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Tjie Operative Teeatjient or Ventricular Hvdrocepiialls 

All examples of ventricular hydrocephalus, with the exception of the lerv rare first 
and second degrees, are operated on by the occipital route ^Ve have not had an oppor- 
tunity of treating a case of the first or second 
degree, and would therefore refer the reader to 
Dandy’s observations on this point The essential 
feature of the suboccipital operation is to expose 
that portion of the lentiicuHr system which is 
most accessible, namely, the roof of the fourth i en- 
triele, and through this region to deal with or 
remove the obstruction which exists 


riG 1J4 — The •mhoccipUal operation for 
7ii/drocephahis 1 — The position of the head 
upon the headrest is shonn TJie incL«ioii is 
indicated hy the dotted line The self retaining 
letractor has been fi'^ed m place bj a rubber 
band round the head Tlie anojsthotic is being 
administered by the intrapharyngcal method 

Preliminaries and Ansstbesia 
— The operation should be under- 
taken while the child is m as fit a 
condition as possible Nothing 
should be attempted if there is any 
suspicion of cold or bronchitis 
Thioughout the operation, winch 
may be a lengthy one, the child is 
kept warm — an airangement like a 
sleeping bag made of gamgee tissue 
meets the requirement The child 
IS placed on its face with the head 
flexed on the chest ind, to ensure 
a satisfactoiv position, we have 
adopted a special head-rest which 
supports the head in the correct 
position and permits the adminis- 
tration of the anaesthetic and yet 
does not interfere with the respira- 
tory movements (Fig 144) 

Intraphar} ngeal ether has been 
the anaesthetic of choice, the anaes- 
thetic being administered bi a 
catheter introduced through the nostril 

The Exposure of the Hoof of the Fourth Ventricle — A niid-line incision is m ide, extend 
ing from the external occipital protuberance downwards to the leiel of the 7th cenical 
spine In the earlier cases we emploied a crossbow incision, but it iniohed an unneccssari 
amount of hajmorrhage, and the access which it proiides is not apprceiabU greater thin 



riG 1 15 — j'/ic suhoccipital operation 2 — The vertical muscles of 
the suboccipital remon have been split in the middle line dovm to the 
bone Thp benosteum has been detached from the occipital bone 
The^c structures arc retracted The spine of the avis \iath tl»e attach 
meats of the deep inu«cle«s is exposed The bone ha« been perforated 
with the bun* over either cerebellar hemisphere 
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th^t afforded bv the straigM mid-lme mciston The incision is deepened tlirougk the 
n~" ar:Te,";te~^^^^^ 

IS to be avoided the uppei portions of the muscles in the child are flimsy and the^ aie 
easily so bruised’ and destroyed as to make their re-attachment diflicult From the occip- 
ital bone the separation may be carried out subpeiiosteally , the trapezius need not be 
distuibed, but the complevus, the rectus capitis posticus minor, the superior oblique and 
the rectus capitis posticus mapr are separated outwards to the line of the occipital aiterv , 
this vessel is not m view, as it is under cover of the separated muscles The result is an 
exposure of the occipital bone, aertically fiom the ‘linea siiprema’ to the margin of the 
foramen magnum, and laterally fiom the right to the left occipital arteri line 
Two trephine openings are now made, 
one on each side of the niid-hne, so as to 
iioid the occipital sinus The tiephmc 
openings aie made with a Hudson's drill, 
ind enlaiged with a burr With a ron- 
geur forceps a crescentic area of bone is 
icmovcd, the concavity of the crescent 
being at the posterior margin of the 
foramen magnum, while the comexitv 
IS half an inch within the area of the 
muscular separation The removal of the 
postcuoi margin ot the ioramen magnum 
IS an important point During this stage 
of the proceedings bleeding is troublesome, 
moie especially at either side of the fora- 
men magnum it is arrested by the use 
of bone w ax and by gauze plugs Special 
caie IS required as the area ot bone oaer 
the occipital sinus is remo^ed, and the 
downward removal of bone should not be 
timed so far as to damage the emissan 
icins'uhich pierce the bone a quarter of 
.m inch from the Liteial angles of tlie 
ioiauHii mignum The upward removal 
of hont need not expose the lateral sinuses 
The dura of the etrebellar fossa 
Appears in Mew, and an estimation can 
Ik formed of the degree ol intracranial 
prissmt which exists bj the amount of 

dmal bulging uluch is piesent If there is considerable tension ue now puncture one 
whKh cxi'sts" ' suffleicney of fluid to relieve appreciablj the pressure 

The next stage is the control of lucraorrhage from the occipital sinus and from the 
urgmi sinuses This is eiricienth done including the e arious sinuses m sutures cL ed 
on round needles Four hgatiues are applied one at each extremits of the occipital smut 



riG 14s —The suiocapital opcrniwn •> —The bone 
defect has been completed and the poHcnor marjim of the 
foramen magomn remortd ligatures have been applied 
to control the occipital and maiwaa! smases The dun. 
mater has been incised on either side ot the mid tee 


pi Hid (Ffg UG) 

I’lH duri IS now opened oicr each cerebellai hemisphere and rt is careftillv soiasr.ni a 
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extending short vertical incisions upwards from either extremity of tlie transverse incision 
so as to form an upper dural flap A special retractor, having a cup shaped surface foi 

each cerebellar hemisphere and a central 
notch which is occupied by a small eleetric 
lamp, is non intioduced beneath the cere- 
bellum, and that organ is gentlj'' displaced 
upnards The displacement must of course 
be regulated nith the greatest delicacy and 
care A space is exposed nhich lies betneen 
the under surface of the cerebellum and the 
posterior surface of the medulla, and nhich 
IS budged across bj strands of arachnoid 
tissue , this IS the cisterna magna (Fig 147) 
If the hydrocephalus is of the fouith degiee, 
the obstiuction having occurred in the loof 
of the foiuth ventricle, and if it is of an 
adhesive t 3 'pe, the result ot a birth haimor- 
rhage or a former basal meningitis, this 
space majf be laigely obliterated by fibrous 
adhesions and harmorrliagic extravasations 
If such IS the case, great care must be 
exercised in the separation of the adhesions, 
because, oning to the distention of the 
ventricles, the roof of the fourth ventricle 
IS displaced backwards, and is torn betore 
one IS aware of its proximity The roof of 
the ventricle should non come into Men 
If it IS a bulging tent-hke structure nith 
definitelj' thickened texture and obvious 
obliteration of its foramina, it inaj be 
accepted that it is the site ot the obstruc 
tion of the cii dilation of the cerebrospinal fluid, and be dealt nith accordingK It is our 
piactice in such cases to remove 
a diamond-shaped area of the tela 
choroidea with fine spring forceps 
and eye seissois fitted nith long- 
angled handles (Fig 148) 

The Relief of an Itei Ob 
sti uction — It it should happen 
that the hj diocephalus is of the 
third degiee, the obstruction exist- 
ing in the itei, the operation has 
to be earned a stage turtliei In 
the third degree the fourth ven- 
tricle IS not distended, and the 
obstruction in the iter is generalh' 
at one or other extrenutj To 
gun access to the iter ne follon 
the technique uhich Dand's first 
lecommended A small nasal 
speculum is inserted beneath the 
inferior aermis of the cerebellum, 
and, !<’ further recess is necessara , 
the rermis is split m the nud-hne 

vith a finc-bladed knife The edge of the inferior medullara achim comes into aieaa. 


FiC 147 — 7 he siiboiiipUal operation 4 — Thodiii'i 
mater haa been completely opontd and the upper fl ip 
allowed to retract The cerebelhr hemispheres and 
cisterna magna aie e\]iO’'C(l 





no 14& — The suhoccipital operaiioi j — Tlie cnrebcllar retractor 
has been introduced and the cerebellum displaced upwards and itt> 
lobes laterally Tlie roof of the fourth ventricle is in Me\r, lUiimin 
afed br the small lamp The foramina, ot 31a"cndie and Lu=chha 
ire wCcu (if not obliterated by adhesions) 


and. 
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the production of the cerebrospinal fluid to such an extent as to bring it within the po^er 
of absorption Minch exists, for of course % certain degree of absorption still continues 
There aie tno methods avhich haae been used in securing this diminished production of 
cerebrospinal fluid 

Dandy^'* has advised the remo\al of the choroid plexus from within the lateral ven- 
tricle, and he has published successful results m several cases ^Ye have hitherto been 
content avith less drastic measuies Intraventricular plexectomv is an exceedingly gra^e 
operation to perform, and there is no phjsiological pioof that removal of a limited amount 
of choroid plexus pioportionately diminishes the production of the cerebrospinal fluid 
Stiles suggested the possibility of diminishing the production of the fluid by ligation of 
the common carotids, and in and again in 1912^® he reported favourable results 

fiom this operation It is clear, of course, that it is only the extiaventricular type Minch 
Mill benefit from this piocedure , its emplovment in the ventricular variety Mill inevitably 
lead to disappointment, and tins maj’^ to some extent explun the adveise criticism mIucIi 
the method has leceived 

We have treated ill the examples of extiaventricular hvdrocephalus mIiicIi have 
come undei oin care bj'^ ligature of the common carotids, and the lesults have been 
sufliciently promising to wariant the continuation of this method The actual results are 

communicated later The technique of 
the operation requires no detailed descrip- 
tion — the vessels aie tied at the crossing 
of the omohyoid muscle at an interval of 
ten days 

We confess that it seems unreal tint 
ligature of the common carotid vessels 
should result in a diminished production 
of cerebrospinal fluid, as, through the 
medium of the anteiior choroidal vessels, 
thev are responsible foi only a portion 
of the blood-supplj" of the choroid plexus 
Nevertheless, Me have definite clinical 
evidence that, foIIOMing the piocedure of 
ligation, a certain pioportion of cases of 
extraventricular hydrocephalus become 
ariested The procedure is such a simple 
one that it seems worth a more extended 
tiial m the special type of case for M'hich 



Tic 150 — SujTcested oppr^tion for tbe relief of certain 
types of c\tn,\ cntriciilar li 5 ’diocepbalii> The pathway of 
tbe cerebrospinal fluid to the absorbiiii? area of the cerebral 
subarachnoid space has been obstructed by idhc^ions 
betucen the free edge of the tentorium and the adiaccnt 
bram Bv eiitenmr the skull abo^o the lateral sinus and 
elevating the occipital lobe an opening has been cut in the 
tentonuiu out~ide the adherent area The anon indicatca 
the uev pathway for tbe ccrebrospmal fluid 


It IS suited 

But the methods of plexectomy and 
carotid ligiture are at best unsatisfactorv 
No dehnite result can be guaranteed, 
because they do not deal Mith the patho- 
logic il condition Mhich is responsible foi 
the hydrocephalus, the subarachnoid ob- 


sti notion Considering the pioblem from the etiological point of vieM the obvious 
remedj is to open up a ncM patliMav for the fluid in ordei to permit it to pass over the 
absorption area of the cerebral lobes If the adhesions exist at the base of the brain, 
occluding the cisterns, it is difficult to see hoM any direct relief can be carried out , but 
if the adhesions occur betueen the free edge of the tentorium and the mid-nrain, there 
are greater possibilities of operative interference In the cadaver we have been able to 
oarrv out a procedure Mhich Me hope after further trial to emplov' m a certain varictv 
of extraventricular hv^drocephalus, the vanetv which is shown by v entnculograpln to 
be the result of adhesions between the mid-brain and the free edge of the tentorium 
The proposed procedure is illustrated diagramatically m the accompinving sketch (Fig 
150) The skull is trephined immediatelv above the lateral sinus, niidwav' between the 
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mastoid process and 

tentorium is ^ diamrel maj^ be established for the circulation of the 

rf; %he"SS^f:M as fa\ as its practical value is concerned, but 

it offers possibilities uliich ue hope to test 


RESULTS 

TaW™ 3 and * anmmanac the casea and the rcaulta oMa.ned Tno casea of hydro- 
eephalns assoented with tumours are not ineluded m this summary 

Tabk 3 — ^t'EM nice urn Tim 


NO 1 

NAlir AND VCE 

nrcnfci 

T 

J S , O’- months 

4tH 

2 

F A , ft months 

ird 

T1 

V H , 0 weeks 

1 4th 

4] 

[A Y , 10 months 

4th 


At D 5 months 

3rd 

b 

R At J months 

4tli 


C r , 7 months 

4th 

S 

D T , 7 months 

4th (specific 

0 

N ® , 3 months 

4th 

10 

T C , 1 5 car 4 months 

3rd 

a 

At At , 4 months 

4th 

12 

At 0 3 tears 

3rd 

n 

T H , 0 months 

3rd 


Pr«Bi<T 


Tiled 

Died 


operition 

Died 

Xo operation 

Died 

Cure 

Improi ed 

No operation (died) 

Died 

Vrrested (probable cure) 

Impro\ ed 

Cure 


Analysis of Hit Results of the Ventneulai 
to be t\ceedinglj unpromising — out of 13 cases 
to preclude any prospect of success from 
operative interference, 5 cases succumbed 
from tbe operation, m 3 cases the operative 
intcifcrencc Ins resulted in apparent arrest of 
the disease, but ve do not classify these as 
cures, because there has been no diminution 
in the bulk of the head, and the mental con- 
dition has remained permanently impaired , 
it IS unlikely that these children mil ever 
become uselul members of society capable 
of taking their share in the work of the 
world In 2 instances (and this is the hope- 
ful suk of the pioblcm) it would appear tint 
we base beta successful m effecting a com- 
plete cure The following is a brief epitome 
of tbe luslorics of these e ises — 

( (jsf 1 — ( r , 7 months Fern ile Rccom 
inendtd be Dr Br wider, Fort TTilUam On 
idmission to liospitil the child (Pig 151) wis 
sutTirmu from i m irked hi drocejihahis the 
front o 01 cipit d eircumfercnce was 20’ inches 
Uu sire ind wcieht of the head w is so great 
th It it coiitimi dl\ fell forw ird on the chest 
ln\ cslic ition showed that the hi droeeph this w as 

iintnuilir iiul of the fourth degree The child was operitcd on m Alai 


Type — At first sight the results appear 
in 3 the condition w'as so adianced as 



, bydrocephaios, C T Appearance 

of clnia before operation The hTdrocepbalns was a 
itntncular one ot the fourth degree 


fiU It w one of the cises done during the afternoon demonstration at the Chfldrcks^Hosnitaf 
wlHii the Brifsli \ssoti ition of Surgeons met in JTdmbiirgh An obstruction was found m thc^roof 
vf tbe fourth leinnek, md this w is rchcied An eaeelient post opcritne recoier> wi made 
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One year has now elapsed since the operation, and the aecompanjing photograph (jF’iu ] 
beais witness to the child s present condition The head has shrunk in size, the fontanelfes 
closed, and the siituies -uell ossihcd , 
the general intelligence of the ehild is 

unimpaired , it stands without assistance, r'yjT" 'n* — : — =■ 

and it IS beginning to ualk The only 

evidenee of defeet which remains is an ^ 

internal strabismus present in both eyes I 

(Fig 133) ^ 



Tig 1 o 2 — Case of livJrocophalus C F 
VppoirancG of child one rear after opera 
tioii in obstruction ui the roof of the 
fourth lontnclo lemo'ed 


P C — C r Operated on for a ventricular hrdrocepbalus 

of the fourth deg ee when 7 months old Frc'ont appearance 
of the child 


Cfiie 2 — T H, 0 months Male (Dv Ainshe, Edinbursh) The ehild, on admission to 
hospital, ttas found to be the Mctim of a ventriculai htdroceplnhis of the third degree It u is 

opeiated on m October, 1921, and the obstruction in the 
iter uas relieved A good lecovcn ins made 

Near!' seven months have non elipsed smee the 
opeiation iias perfoimed, and a complete rceoierv appears 
to have been made The head has dimiiushed in size, and 
ossification is apparentlv com])lete except at the anterior 
fontanelle The child is i sharp intelligent baby, and present 
appearances indicate normal development (Fig 154) 

This proportion of cases (2 out of 13) is, of course, 
exceedinglv"- small, but there are indications viliich 
promise better in the future The operativie procedure 
is of a highly technical character, and considerable 
experience is necessary if certain errois are to be 
avmided Ev idence of this is brought out bv' the fact 
til it of the last 7 cases only I has succumbed after 
operation, 2 liav'c been cured, 3 hav e been improv ed 
m so far as the condition has apparently been arrested, 
while one case was so extensiv'e as to permit of no 
operativ'e interference ^Ve hope that in the future 
the knowledge we have gamed may still further 
improv'e the results 

An Analysis of IheBesuUs of the Extraventnciilnr Type — In this group there were G cases 
onlv 3 w ere submitted to operativ e interference (ligature of carotids), one succumbing on 
idinission to hospital Of the remaining 5 cases, 1 succumbed within forty eight hours 
of the first operation, as the result of hvT>crpv rexia, and 4 were successfullv operated on 
Of these 3 have very definitelv improved, and we believe that the hvdrocephalus is now 



Fig 154 — J H aso 12 months Seven 
montiis after operation for a rentnciilar 
livdroceplnlus due to nn iter destruction 
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arrested , m the fourth case no improvement followed the operation, and the hj diocephalus 
inra eased to a fatal issue 

Table 4 — Evtuai ENTHicunAii Tvrr: 


AAVE AMI AGE ^lETHOD AKOMED 


P , 4 months , I igature of carotids 

P S , 84 months , > 

M "SI , 1 vea-" 2 months i > 

F S , 9 montlis I Xo operation 

M , <1 months 1 I igaUue of carotids 

A P , 10 months I igature of one carotid 


Condition arrested 
Condition ancsted 
I Condition progressed (fatal m 
siK months) 

Succumbed on admission 
I Condition arrested 
1 Succumbed to In perpi re\ia 
t ivith'n 24 hours of operation 


Out of a total of 4 cases of extraventricular hydrocephalus with carotid ligature, 3 
have acr> definitelj benefited (Figs 155 and 156), and though ne do not nish it this 
stage to classify them as complete cures ne believe that everything points to a successful 
issue The total series is, of course, too small to afford conclusive CMdenee but the 


proportion of 3 improaements out of 4 cases has so encouraged us that ne intend to 
continue to practise this method of carotid ligature m eases of extiaaentiicular (com- 
municating) 114 drocephahis m preference to the 
method of plexectomj f 
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A CLINICAL STUDY OF PHRENIC SHOULDER-PAIN, WITH 
SPECIAL BEARING ON THE DIAGNOSIS OF 
ACUTE ABDOMINAL DISEASE 

By ZACHARY COPE, London 

The purpose of this study is to show the great importance, in the diagnosis of acute 
abdominal disease, of pain refeired to the shoulder from the diaphragm and the adjacent 
parts supplied by the phrenic nerve The occurrence of pain on the top of the shouldei 
in disease of the chest and upper part of the abdomen has been known for many jears 
Early knowledge on the subject has been well summarized by Kidd ^ A rational 
explanation of the symptom was first given m 1890 by Ferguson, ^ wdio showed that the 
phrenic nerve contained manj'’ afferent fibres A very full clinical account of the sjmptoni 
was published by Oeleker^ m 1914 The writer’s observations began before Oelcker’s 
work w'as brought to his notice, and it is thought that the conclusions reached extend 
beyond those published by the Continental observer 

Definition — By phrenic shoulder-pam is indicated pain felt on the top of the 
shoulder in consequence of an irritation of the terminations of the phrenic nerve For 
the purpose of this study, only the occurrence of the pain consequent on the irritation of 
phrenic fibres in or adjacent to the diaphragm will be considered 

The referred pain caused by such irritation is felt over the areas of skin supplied 
by the same spinal segments which give origin to the phrenic nerve The sensory 
distribution areas of the third, fourth, and fifth cervical segments are the parts 
involved, though of these the fourth segment is by far the most important Roughlj’^ 
speaking, the pain is felt within the areas supplied by the descending cutaneous 
branches of the third and fourth cervical nerves Sometimes the pain will be described 
as shooting down the outer aspect of the arm in the distribution area of the fifth 
cervical segment 

It IS very necessarj^ to distinguish this pain from that mfrascapular segmental pain 
commonly felt in gall stone disease and various gastric conditions Such pain is often 
loosely and misleadingly referred to as pain in the shoulder region, but it has no con- 
nection wath the phrenic pain we are considering 

We do not include in this account that pain which has been described by some 
authorities as being felt on pressure over the trunk of the phrenic nerve in the neck, for 
we are rather sceptical as to whether one can entirelv exclude superficial tenderness in 
pressing o\ er the phrenic nerve 

The illustrati\e cases mentioned m the text are very necessarj' to the argument, for 
each has been chosen to illustrate some particular point Nature is constantly making 
experiments on human beings, and bj’’ noting carefully the conditions existing in anj 
experiment one may draw conclusions which haye the force of scientific trial 

The Nature of the Pain — Phrenic shoulder-pam varies considerably m intensitj 
and quaht^ Usualh it has the qualities of an ache, and is regarded by the patient (and 
often bj the doctor) as a rheumatic pain Sometimes it is \ erj’^ sharp and stabbing, or 
It ma^ feel as if a nail were being driven in at the painful spot Verj"^ frequentlj" the 
discomfort occasioned may not be se\ere enough for the patient to complain, so that it 
is necessarj to inquire about the pain in every case if one is to a\oid missing the 
sj mptoni Some patients sav that thcj ha\ c no pain, but th it there is a sens ition o 
stiffness m the affected part 
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B.se.ses .. ™«1. 

cause imtation of ti\e diapliragm or le se cause of phrenic shoulder- 

sulBciently to cause slioulder-pain 

I have known the pam of diagnostic value in the folloning conditions 


Lner abscess , , , , 

Perforated gastric and perforated duodenal 
ulcer 

Subphrenic abscess 

Cholcevstitis wth adjacent peritonitis 
Pcrtoration of the gall bladder 
Splenic infarct 

Spontineous rupture of the spleen 
Acute pancreatitis 


Appendicitis 

Ruptured ectopic gestation 
Dilated stomach 

Actinomycosis of the thoracodiaphragmatic 
junction 

Diaphragmatic pleurisy 
Basal pulmonars infarct 
Pericarditis 


Hepatic] Abscess — ^Perhaps in this condition more than m anj’’ other it is general 
knowledge tliat pain at the tip of or on the top of the shoulder may occur It was in con- 
nection with liver abscess that my interest tvas first aroused in the subject of phrenic 
slvoulder-pain whilst abroad during the war, and after a careful study of the pathological 
data furnished m the valuable monograph of E J Waring, « the conclusion was reached 
that shoulder-pain accompanying liver abscess was seldom or never felt unless the pus 
was near to or threatening to perforate the diaphragm This conclusion has been eon- 
iirmcd by clinical evperience, so that one may state with confidence that in any patient 
w ith sj mptoms of Iivei abscess w'ho has phrenic shoulder-pam the abscess must be close 
to and irritating the diaphragm It is unnecessary to give examples of this condition , 
but it is important to remember that the shoulder-pam may be the only symptom calling 
ittention to such an abscess 

Peiforalcd Gastric and Duodenal Ulcer — Phrenic shoulder-pam is a very important 
ss mptom m the case of a perforated ulcer Though not invariably present it is sufficiently 
const int to mike it a necessitj for the careful surgeon to inquire concerning the symptom 
ill every acute abdominal case It is necessarj' to inquire, since the shoulder-pam is 
usually oiershadowed by the abdominal pain, and no spontaneous complaint may be 
made Sometimes the referred pain comes on simultaneously with the abdominal, but 
oecisionillv it is delajed in onset In the first case of perforated ulcer in which I noted 
shouUkr-pim, it was only when the patient lay down in bed that the pam drew forth 
compl lint 


Dith the perforation of a duodenal or pjlonc ulcer the pam is usually felt in the 
right supraspinous fossa or m er the right acromion process Less commonly the pam is 
felt )ust ahoi c the right clai icle With an anterior perforation of the stomach the pam 
IS referred to the region of the left clavicle or left acromion process If the perforation 
hi IK ir the cardia, and the escaping contents irritate the median portion of the diaphragm 
pirn maa be felt o\ cr both acromioclai icular regions I have knowai a patient complain 
.1 so of a sense of wcikncss m the upper arm in addition to the shoulder-pam It is not 
unbkdi tint this mn Imc indicated tint the sensory fibres of some of the arm muscles 
N\crt rcUexh \ffcctcd 

Subphreme Ibwss —Phrenic shoulder-pam is present at some time or other in the 
innuiou of neirh e\cn subphrenic abscess, though, curiouslj enough, I have been 

tlK ’subue^'"'' Tt' hclpM ss mptom m anj of the classical articles on 

ihsusJ 1'’ ge»eralU felt onh m the stage of actue formation of the 

at IS localized no complaint of shoulder-pam mai be made. 

i iK posuum of the referred pam nines according to Die position of the" absc'^lsSSofet 
%OL \ -so 3S 13 
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Gall-bladder Conditions — Any inflammatory condition spreading from the gall- 
bladder may cause phrenic shoulder-pam Acute eholecystitis does not cause it until 
the inflammation lias spread beyond the confines of the viscus The p issmg of a stone 
down the biliary ducts is not accompanied by top-of-the-shoulder pain unless there is 
accompanying inflammation round the ducts Rupture of an infected gall bladder may 
cause the significant pain In gall-bladder conditions the pain is generally referred to 
the right supraspinous fossa, occasionally to the acromiodeltoid region 

Splenic Conditions — Slow enlargements of the spleen do not lead to diaphiagmatie 
irritation and its characteristic pain, but the local peritonitis consequent on a splenic 
infarct, and the irritation caused by collecting blood-clot, are sufficient to produce the 
symptom 

Case 1 — Phrenic shoulder pain consequent on spontaneous rupture of the spleen 

On April 6, 1922, a young man was admitted to the Bohngbroke Hospital with the following 
history He had returned from active service m India on account of malaria, for -nliich he had 
been recently treated At 3 a m on the day of admission he had awakened with acute left sided 
abdominal pain Two hours later he felt pam all over the top of the left shoulder On admission 
at 3 p m , he was collapsed and anaimic, had a tender tumid abdomen, and there were signs of 
free fluid in the abdomen The diagnosis of spontaneous rupture ot the spleen (which had been 
bnlliantly made by his private doctoi) was considered certain in view of the shoulder pun 
Operation revealed much free blood m the peritoneal cawty and a collection of clotted blood 
forming a cast of the under surface of the left dome of the diaphragm Splenectomy was per- 
formed and an excellent recoverj followed The splenic rupture from which the bleeding had 
occurred was not large 

Case 2 — Infarct of spleen 

JI L , female, admitted to St Mary’s Hospital, Aug 20, 1920, was found to be suffering from 
ulcerative endocarditis She complained of pain over the left acromioclavitular joint At the 
autopsy. Sept 8, 1920, there was found an infarct of the central zone of the spleen and a small 
infarct of the uppei pole 

Acute Pancreatitis — I have not myself seen a sufficient number of cases of acute 
pancreatitis to be able to dogmatize or generalize on its symptomatology , but in rarer 
diseases it is permitted to collate experiences outside one’s personal practice On a prion 
grounds I had long thought that acute pancreatitis should, by irritation of the left crus 
of the diaphragm, lead to phrenic shoulder-pam , but until recently, the cases I 
questioned never gave an affirmative answer to the inquiries concerning the pain Just 
recently a case I saw at St James’s Hospital presented the symptom She was a woman, 
age 46, upon whom Dr MacCormac operated successfully for a very acute pancreatitis 
On questioning her she was very emphatic that at the onset of the agonizing abdominal 
pam she also had pain in the left supraspinous fossa, which was relieved when tlie 
abdominal pain was relieved 

For an even better illustration of shoulder-pam in acute pancreatitis, I am indebted 
to the kindness of Mr Tudor Edwards I give the account in his own words 

Case 3 — ^Acute pancreatitis 

“The patient was a rather fat noman, age about CO with a previous history of undefined 
gastric disturbance She was somewhat distended, and had general abdominal tenderness more 
marked in the left epigastrium She was complaining of severe abdominal pain, and especially 
pain about the left shoulder To the best of my recollection the pam appeared to be localized 
over the left supraspinous lossa A rather interesting fact struck me at the time, namely, pressure 
over the abdomen over the pancreas increased the shoulder pam At operation she had t le 
usual signs of acute pancreatitis, brown effusion, fat necrosis, and a large distended pancreatic 
swelling with gall stones Cholecy stostomj wath drainage of the pancreas anteiiorly was done, 
and etentualh complete reco%eiy took place Incidentally, there was no post opcratne complain 
of shoulder pam ” 

It is unnecessary^ to comment on Mr Tudor Edwards’ excellent description 

Acute Appendicitis — It is seldom that phrenic shoulder-pam is a symptom in appen- 
dicitis, for the \ ery good reason that it is infrequent for the infection to extend up to the 
diaphragm 
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mh a long ascending appendix, honever, or m cases 
1 TP much hidier than normal, the symptom is to be expected I can only hnd relerences 
to tno lx three such cases m Continental literature, and I have myself only kno^vn of tno 
cases in nhich such shoulder-pain occurred 


Case 4 — Perforation of a retrooaecal appendix 

T! M MIS tahen nith acute abdominal pam, followed about fifteen houis later by severe pam 
oier the rioht acromnl region A perforated retroea-cal appendix was foimd at operation, an 
there was a »reat amount of seropurulent fluid m the abdominal cavity For three neeks after 
the operation“shBht pain continued to be felt m the right shoulder on deep inspiration The initial 
pam KreSe wardesenbed as that of a nail being dnven into the acromioclavicular joint 


It IS specially to be noted in this case that the pain was not felt on top of the 
shoulder until some hours after the abdominal pam This ivas also exemphtied m the 
second case, m which pam was felt over the right clavicle twelve hours after the onset of 
the abdominal pam At operation an inflamed ascending appendix with spreading 
peritonitis was found, and some lymph was noted m front of the liver 

HiipUtved Ectopic Gestation —The interesting fact has long been knoivn that in some 
cases of ruptured ectopic gestation pam maj' be felt over the clavicle If the question 
be put as a routiue it will be found occasionally that pam is complained of in the supra- 
spinous fossa and over the acromioclavicular joint and deltoid This pain is clearly due 
to sudden initation of the diaphragm by the blood ivhich pours from the pregnant tube 


Case 5 — Tubal mole 

A R , ige 30, who had not missed a period but whose last monthly loss had been much under 
normal, was seized with acute abdominal pam and vomiting on Dec 23, 1020 At the same time 
she had pain over both clavicles Her condition improved lor a day, but was worse on Dec 23, 
when she fainted and had a rigor On Jan 2, 1921, she was admitted to the Bohngbroke Hospital, 
where I removed i right tubal mole There was much blood-clot m the pelvis 

The claMtular pain was only felt wath the first severe hiemorrhage, when it may be surmised 
the blood flooded the anterior subdiaphragmatic region 


dclmomycosis of the Thoracodiaphragmatic Junction — IVhen actinomycosis attacks 
the chest it is almost always at the base, and the diaphragm is usually attacked early 
Though a slow' inflammatory process, the condition may cause sufficient irritation to 
produce the characteristic slioulder-pam The pam may seriously mislead, and on the 
Tight side may give rise to a mistaken diagnosis of gall-stones, as in the following instance 


Case C — Actinomycosis mistaken for gall stones 

A mill cinie under mj care on Dec 1, 1913, for abdominal pam He had been well until 
Ifirct weeks prior to that date He had at that tune been taken with very severe pam on ton of 
the right shoulder and m the right hypochondnum The pain had lasted, with ocrasional inter- 
iiitssions, for the three weeks There was no jaundice, but some tenderness and rigidity m the nyht 
In pocliondrmni He w as admitted to hospital, w here a physician colleague diagnosed dWenal ulcer 
or possiblj subphronic abscess My own opinion, based on the shoulder-pam (the correct signifi- 
i incc of which I did not at that time understand), inclined to gall stones Operation reveafed a 
n'u gall-bladder, but no sign of gall stones or other ^sease I draiLd 
till g ill bl iddcr He w is not much reliei ed A month later he developed a cough and a larae 
lUicUiatmg swelling was noted m the right loin This was opened and from it were obtamfd 
ilunclcnstic actmomjtolie granules The diagnosis was conhrraed microscopicallj 

SiiKc this case I ln\e liad another patient with actinomycosis invohmg the left 
thoracodnp irigmatic pmction who had pain m the left supraspinous fossa, and the local 
uul rifirrtd pun dininushcd and increased togetlier 

It IS not within the proMiice of this studj to discuss phrenic shoulder-pam of 
tlioruK origin sue in the section on locahzation-calue of the pam ^ 


The Localizing Value of Phrenic Shoulder-pam -Clinical eiidence supports the view 

1. .,f ,et,r,cd p,„„ „„ ,op ,„e „,o„,d„ 

1 fl'»phrigiii irntitcd lliis conclusion is at \ariance with that reached 

Ih St Ills tlial the mix.nmm pim-point m the neck m a gicen mdiMdual was 
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the same from Avhatever part of the diaphragm it was elicited” It is possible that the 
different results may be due to the difference between a mechanical stimulus and that due 
to inflammatory conditions 

It IS necessary, therefore, to put on record the evidence which points to the anew that 
there is a correspondence between the part of the diaphragm affected and the region of 
the shoulder over which pain is referred It is agreed by all observers that irritation of 
the right side of the diaphragm causes pain on the right shoulder, whilst left shoulder-pain 
results from some affection of the left portion of the diaphragm This is a general rule 
to which I have seen but one — and that a doubtful — exception The localization which 
has apparently been overlooked by other obseivers and which is at variance with Capps’ 
conclusion may be summarized as follows Irritation of the anterior pait of the diaphragm 
causes pain in the corresponding clavicular or supraclavicular regions , iriitation of the 
posterior part of the diaphragm causes pam in the supraspinous fossa of the same side , 
irritation of the top of the phrenic dome causes pam in the corresponding acromio- 
clavicular regions , and flmlly, pain felt oi'er both shoulders indicates a median 
diaphragmatic irritation 


Evidence that Irritation of the Anterior part of the Diaphragm causes Pain in 
the Anterior part of the corresponding Shoulder Region 


Case 7 — Subphrenic abscess 

In beptember, J920, a youth wis admitted to the Bohngbroke Hospitnl with sjmiptonis of 
general peritonitis He ivas so iH that the resident surgeon who operated thought it wise mereh 
to dram tlie pebis Tlie general condition thereafter improved, and the fever abatid Ten dajs 
later he complained of the occasional occurrente of pain exactly oaer and along the left clavicle 
The medical ofliccr (Major Lowe) examined the left lung base, discovered signs of pleurisy, and 
asked me to see the patient Examination showed dullness, and diminished breath and aocil 
sounds at tlie left base postenorlj The presence of fluid did not account for the claiicular pain , 
but on listening to the front of the left chest at the level of the diaphragm pleuiitio ^espl^ator^ 
crepitations were easily detected The history of the ease, combined with the irregular fever and 
clavicular pam, pointed to the piesente of i subphrenic abscess in the left anterior legion Sub 
pleural lesection of the anterior pirt of the left 10th nb was performed, and a subphrenic abscess, 
which occupied a situation just m front of the spleen, opened and drained 

Case 8 — Diaphragmatic pleurisy 

In August, 1 920, I saw a patient with acute pain in the right side of the abdomen suggesting 
an intra-ahdomiml lesion The illness began with an acute stabbing pam m the right sub 
clavicular fossa Examination revealed nothing abnormal in the ibdomen, but below the right 
clavicle was a hyperalgesic area, and on auscultation of the chest a soft sticky pleural crepitition 
could be heard at the lowest level of the right pleura in front No adventitious sound and no 
dullness could be found postenorlj The temperature was lOS" A di ignosis of diaphragmatic 
pleurisy was confirmed by the after course of the disease Slight basic pneumonia der eloped, but 
a good recorerv ensued 


Case 9 — Pnlmonary embolism due to malig'aant disease 
A woman wath npidh-growing malignant intn abdominal growth was taken wath sudden 
acute pam under the right lireast accompanied bv pam in liont of the light shoulder and the lower 
anterior part of the neck The right arm also felt weak The attack was iccompanicd by breath- 
lessness, and a pulse of 140 Both pains had disappeared wlien I saw her ten days after the attack 
There could he little doubt tl at the attack was due to a pulniomrj' embolus with anterior 
diaphragmatic irritation 

Perhaps the most instructive case tliat I have met witli sliowing the aalue of phrenic 
shoulder-pain is the following 


Case 1 0 — Perforated ulcer near the cardia, coupled with a subphrenic abscess 
In 1920, a young woman was admitted to the Bohngbroke Hospital with a history tint fisc 
hours prcMOUslj she had awakened with terrible pam m her abdomen and scsere pun m ) 
shoulders Wien I saw lier soon after admission she presented the signs and srmptoms oi 
perforated gastric ulcer She stated that the pain on the shoulders was ilmost 
in the abdomen Asked to localize the shoulder pain she pointed to the site of the 
clar icul ir joint on each side When I gentlj touched the spots indicated she cried out with P i n 
Iconcluaed the median part of the diaphragm was irritated bj a perfonicd ulcer new the c 
and this was confirmed in opening the ibdomen 
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tiVton T c*i\\ \\ov ao'*ini siA hours ifter the opcriition 
The ulcer-perfoiation iias se>in up the ooLatioii pain Avas agun felt over the 

tlie shoulder pain had wns n little lever, and on the tenth day after 

left acromioclavicular joint Fjo da^s liter tne -tej-jorlv Concluding that there rias a 

operition dullness v is detected at the 1 „ lOth^rib Finding tint the pleuia came donn 


region 

If this view of the localization of the referred pain be accepted, it proa ides a ready 
explanation foi the symptom of pain over the clavicles noted in some cases of ruptured 
ectopic gestation, and mentioned by de Quetvam in Ins excellent book The blood 
poured into the peritoneal cav'ity most readily ascends in front of the intestine and would 
impinge upon and irritate the anterior part of the diaphragm It is necessary to state, 
however, that m cases of extia-wteime pregnancy which rupture it is not uncommon for 
the pitient to havm pam m the supraspinous fossa of one or other side— a fact easily 
explained by the collection of clot against the posterior part of the diaphragm 


Evidence that Irritation of the Posterior part of the Diaphragm (and the adja- 
cent parts supplied by the Phrenic) leads to Pam in the Suprascapular Region 

In the first place liver abscesses, which m the majority of cases occupy the posterior 
incl upper part of the right lobe of the liver, most commonly cause pam in the right 
suprascapular region A fact so well known does not call for illustrative cases, but 
iiijone who desires confirmation of the statement has but to study carefully the 
excellent pathological data of E I Waring Secondly, in cases of perforated pyloric 
ulcer causing immediate nntation m the region of the right crus and the subhepatic 
arcs of the diaphragm, the pain is usually felt m the posterior part of the right shoulder 
region Tliirdij, m those few cases of pancreatitis which are accompanied by shoulder- 
pain, such pam is referred to the left suprascapular region 

It IS sometimes possible in clinical work to obtain a direct stimulation of one particular 
legion, thereby confirming or confuting an opinion, as m the following instance 


Caw 11 — Phrenic Irritation caused hy drainage tube 

A pilient wider the care of a colleague underwent cholecj stcctomy, at the end of which 
operation i rubber tube was inserted down to the stump of the cvstic duct After the operation 
I be piiiciit coniphmcd of verv severe pam m the right supraspinous fossa The stitch fastenino- 
tiic tube to the skin was relciscd and the tube withdrawn about an eighth of an inch The sunra'’ 
sc ipu! ir p im nnnicdutclj ceased oujira 


B\ consaltation with anatomists I liavc carefully attempted to ascertain exactly 
where flic undue picssure would Imv e been made by a tube in the position indicated above 
md live tonclusion is that it was pressing against the peritoneum over the vena cava and 
tlic right crus at the posterior boundarj of the foramen of Winslow That tins is no 
bould'— following case related to me by Mr Eric Pearce 


Citse —Another case of irritation by diainage tube 

lb. the pam, and in each case 

llH pressure of the tube agunst the right crus and vena cava caused Zn 
torrispondmg supraspinous fossi u cava causen pam m the 

Jin 'hove CISC lUuslritions afford strong presumptive evidence if not nmof 
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Is there any Means of Distinguishing the Phrenic Sboulder-pain caused by 
Thoracic Disease from that caused by Abdominal Disease v 

It may be stated at once tliat there is no certain way of distinguishing the souree of 
the pain, but it is sometimes possible to gam assistance of value by noting the exact 
position of the pain 

There can be little doubt that acute pleural pain is due to friction between tlie 
opposing pleural surfaces Diaphragmatic friction is naturally most common in the 
region of the costodiaphragmatic sulcus In a person who is the subject of acute disease 
the recumbent position is usually assumed, and any pleural effusion gravitates to the 
posterior costodiaphragmatic sulcus Friction is therefore not so likely to persist in the 
posterior sulcus In eases with slight effusion, friction in the anteiior costodiaphragmatic 
sulcus maj^ not be interfered with by the fluid poured out It is likely therefore that in a 
series of cases of diaphiagmatic pleurisy there will be a larger proportion of patients who 
have pain lefeired fiom the extreme anterior part of the diaphragm From this region 
pain is referred to the coriesponding clavicular and subelaiacular regions It is a clinical 
fact that acute subclaviculai pain of phrenic oiigin is more commonly of thoracic than 
of abdominal origin On the light side such subclavicular pain is usually of thoracic 
origin (see Case 8) On the left side subclavicular pain may also be caused b;y perfori- 
tion of an ulcer on the anterior wall of the stomach near the cardia 

inien the perieaidial portion of the diaphragm is affected the pain is either just 
above, ovei, or below the left clavicle 

Case 13 — Phrenic shoulder-pam due to pericarditis 

W M , age 20, was admitted to St Mary’s Hospital on Maich 19, 1921 It was elicited that 
on Blarch 8 he had been taken with a sudden acute pain undei the left collar-bone The pun 
lasted half an hour It came on agiin when he lay down at night, and seemed to catch him 
when he took a deep breath It got worse until March 19, when the pain w is continuous 
and did not alter with the position of the patient There w as ilso pain in the epigastrium ind 
along the right costal margin On admission he was cyanosed On March 21, a iamt pen 
cardial rub w is heard just outside the sternum in the 3id left intercostal space A few days 
after admission he still had a little pam in the left subclavicular region, ind the left arm felt a 
little numb oier the deltoid 

Phrenic Shoulder-pam m Gall-bladder Disease — It has long been an accepted teaching 
that m biliary colic the pain may radiate to the top of the right shoulder This dogm i 
has been transmitted from one generation to another and from text-book to text-book 
without any diserimmation between the varieties of bihar^^ colic, and for the most part 
without any operative or post mortem account of the condition which caused the 
referred pun Observation of a consecutive series of abdominal cases with pain on the 
top of the right shoulder will easil 3 ^ demonstrate that — 

1 Gall stones and gall-bladder disease are less commonlj' the cause of phrenic 
shoulder-pam than are perforated p 3 loric or duodenal ulcer 

2 Neither eliolec 3 ’-stitis noi impaction of a stone in the C 3 fstic duct causes pain on the 
top of the right shoulder unless there is accompan 3 ang local peritonitis 

3 A stone impacted in the common duct does not cause pain on the top of the 
shoulder until congestion and oedema of the adjacent parts result 

The hist of these three points might not hold good in the case of an 3 particular 
surgeon , but in the general series of cases winch fall to the lot of the ordinar 3 surgeon it 
IS certainlv tiue 

Regarding the second point, I put it on record that I have ne\cr 3 et seen a case of 
gall-stones exhibiting pam on the top of the light shoulder unless there has been accom- 
paiiMng local peutomtis, or congestion and oedema of the neighbouring pirts 

Some confusion has arisen because roan 3 obseners loosely and ineorrecth speak of 
“pun ui the shoulder when thei mean pam under the right scapula Before an 3 com- 
parable data can be obtained it is necessan for the obsen er to state clearh and ex icth 
where the pain was felt and not to record mereh “pain radiating to the shoulder or 
shouldei -blade 
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I .npend ropresentatiTC cases ot gall-bladder disease to show the kind ol pathological 
change A^hlch does ot does not give rise to the shoulder-pain 

Case 14 Stone in the cystic duct — no shoulder pain 

C . adapted to the Bol.ngh.oke Hospital >» October. >>S„" 

?rdcri w.a"to XTa'^a"^^^^^ operaton, a very distended gall bladder dll.d nitb thick 
mucoid lluid nas found, and a stone discovered blocking the cystic duct 

Here there was no local peritonitis and no phrenic pain 

Case 15— Gall-stones, acute cholecystitis, and commencine peritonitis, with pain on top 
of the shoulder 

Mrs C , acre 68, nho had had thiee attacks of pain m the right hpoehondrium during the 
last fell yewsr lias taken ill five dajs before I saw her, in April, 1920, uith pain in the right 
upper abdomen radiating to the right intr iscapular region AMien I san her the temperature 
Mas 100° and, though there Mas no abdominal-Mall rigidity, there Mas pain on pressing deeply 
01 er tlie gall bladder No pain had been felt at the top of the shoulder She iias moved to 
hospital in an ambulance, and the first thing she said to me iihen 1 saw her there ivas that on 
the lournei she had felt pain all oiei the top of the right shoulder Operation shoiied acute 
cholecystitis, omental adhesions, free fluid, and spreading peritonitis, one large gall-stone Mas 
found in the gall bladder 

In this case my inference m as that the examination and removal of the patient 
caused the extension of the inflammation to the tissues covering the diaphragm 


Case 16 —Stone in the common duct Pain in the top of the shoulder starting when 
the abdominal pain ceased 

Mrs iM T , age 33, admitted to the Bohngbroke Hospital m Februarj', 1922, Math a history 
of tMcnty-four hours’ acute abdominal pain folloMcd by jaundice No pain m the back TOien 
the jaundice began and the abdominal pain ceased she began to feel pain at the back of the neck 
(ill the supraspinous fossa at the anterior border of the trapezius) Jaundice gradually became 
Morsc On Peb 24, I operated and removed a gall-stone from the supraduodenal part of the 
common bile-duct The gallbladder Mas full of stones, Mhich Mere removed Tins patient Mas 
epute cert nil that the shoulder-pain (Mhieh she thought Mas rheumatic) did not begin till the 
nbdominil pam ceased and jaundice began At the operation, the tissues round the foramen of 
ttinsloM Mere oedematous and inflamed, though the gallbladder itself was not very inflamed 


In this case no phrenic shoulder-pain Mas felt nhilst the abdominal pain, caused by 
the stone passing through the cystic duct, persisted, but so soon as it stuck m the common 
duct oedema and inflammatory reaction folloned, and iintation of the neighbourino- 
phrcuic iicry e endings it the posterior margin of the foramen of WinsloM caused the 
shoulder jiaiii 

In the days nhen the abdomen nas not opened for gall-stones while the patient was 
line, thcic Mas excuse for the vien that pain on the top of the shoulder was caused by the 
pissing of a stone A phrenic tnig to the Iner or biliary ducts served as sufficient 
mitoiiiicil TCison for the fact of such pain In Reynolds System it was stated that m 
hihan colic the pam sometimes radiated to the clavicles In Bnstowe's System it was 
isscrlcd th It the p im might radiate to the shoulder-tip One of the best modern Sustems 
is more iiuldinitc iii stating that “pam radiates oicr the abdomen and to the rnrht 
SI ipiil i hut in some ciscs the pun radiates to the left shoulder ’ Biliary colic usiia'’lK 
1 luscs iiuii pist hcloM the inferior angle of the right scapula, but seldom causes it m the 
nroimoeliMculir region In considering biliary coho and referred pam caused therein 
one iiiiist reili/e th it pain sim.lir to that cinsed by the passing of a stone can be caused 
n 111 hmm ilory conditions and tint the passing of a gall-stone along the ducts may m 
ilMlf knl to tontiguons inflimmitory changes 

Ktlir' stitcs tint ‘ one thing can confidently asserted It is In no .v.. 

th g ,11 hi ddir Mithoiit stone, uul a sMclImg of vis ducts can produce a pam indistinmL. 
ibk from luhiry slmu colic He continues ‘ It Monia unaistinguish- 

.k...,lo,K.l llw M„„. o„I,o for llic , r ,s “foX li^UcX— 

I 1 „„ek ,1.0 ,„ok or ,1.0 gall.liliSao^.lTuieXS^al^o'p,^ 
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without the patient having anj'^ pain Wiy”? Since inflammation was absent in each 
case” 

In Oslo and WlcCrae s System of Medicine an enlightened view is expressed “ In 
the great majority if not in all cases local examination (in gall-stone colic) reveals tender- 
ness, abdominal rigidity, and the other local phenomena of acute cholecystitis ” It is 
also stated that “ gall-stones are absent in 15 per cent of patients who have colicky pains ” 
The writei concludes that “ gall-stone colic should be interpreted rather as evidence 
of acute cholecystitis or acute exacerbation of chronic cholecystitis ” 

Some years ago Mr Mayo Robson^ wrote an interesting note on three cases in wliieli 
pain at the tip of the shoulder vas a prominent symptom, and in none of which was it 
caused by gall-stones All three were due to tumours gioaving at the upper end of the 
kidney The explanation offered for the pain was that a small branch of the phrenic 
passes to the semilunar ganglia In view of the necessary irritation of the tissues over 
the diaphragm by such tumouis, that explanation is hardly needed 

The Value of Phrenic Shoulder-pain in Diagnosis and Differential Diagnosis— It 

should be a routine question to ask every patient suffering from acute abdominal pain 
whether pain is also felt on the top of one or both shoulders The exact site is 
best indicated by placing the hand gently over the acromioclavicular region uhilst 
the question is put There can then be no ambiguity as to the part meant by ‘the 
shoulder’ 

The absence of shoulder pain is perhaps not of so much importance , but the 
presence of supraspinous, supra-acromial, oi supra- or subclavicular pain is always of great 
value in diagnosis, as indicating an irritation of the diaphragm or its serous coveiings 

Such pain is often a distinguishing point in differential diagnosis The conditions 
betueen which it may help to distinguish may usefully be enumerated 

1 Diffeieniial Diagnosis of Acute Appendicitis and Peiforated Duodenal Ulcer — ^IVith 
a perforated duodenal ulcer it is the rule for the patient to feel pain in the right supra- 
spinous fossa (or over the right acromioclavicuhr joint and deltoid) simultaneously with 
or soon after the pain in the abdomen Rarely does the shoulder-pain delay its onset 
for a few hours In appendicitis, on the other hand, pain on the top of the shoulder is 
very rare, and in the lare cases of its occurrence the pain is not felt for some hours after 
the onset of the pain in the abdomen If phrenic shoulder-pain develops some days after 
an acute attack of ippendicitis, one must examine carefully for subphrenic abscess 

2 Diagnosis between Perforated Gastric and Perforated Duodenal Ulcer — lAhth a 
perforated pyloric or duodenal ulcer, the shoulder-pain is usually felt over the right supra- 
spinous fossa, the right acromioclavicular joint, and deltoid , whilst a perforation of the 
anterior avail of the stomach causes either pain over both aeromioela\acular regions 
(median irritation of diaphragm), or pain over or under the left clavicle (irritation of 
anterior part of left dome of diaphragm) 

Case 17 — Perforation of the anterior wall of the stomach 

David B , age 49, idmittcd to St Mary’s Hospital, Nov 19, 1921 He had been taken uith 
acute abdominal p uti at 9 SO a m the same day, and h id also experienced slight pain under the 
left clavicle There had been no pain in the nght shoulder General abdominal rigiditj u is 
present The liaer dullness was normal in the right axilla, but slightly diminished m front 
From the presence of subclavicular pain I diagnosed a perforation of the antenor wall of the 
stomach, well to the left of the middle line My eolleague, Mr Clayton Greene, operated, and 
found a perforition m the position forecasted 

3 Perforating Ulcer and Acute Pancreatitis — If the arguments as to the localizing 
a alue of phrenic shoulder-pain be accepted, it should follow that pain in the left supra- 
spinous fossa accompanied by general abdominal sjmiptoms of severity would most hkeh 
be due to acute pancreatitis A postenor perforation of the stomach might cause such 
pain but such a lesion w ould more likety cause adhesions and not be so acute in its onset 
An^ patient suffering from terji acute abdominal sjmptoms in whom thoracic lesions can 
be excluded, maj, be reasonabh supposed to be the subject of acute pancreatitis if pam 
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IS simultaneously experienced m the left supraspinous fossa It must he admitted, 
however, that this diagnostic help is only present m a minority of the cases 

4 Rioht-sided Pleiinsy and Abdominal Conditions —Tha right anterior part ot the 
diaphragin is relatively seldom irritated hy acute abdominal lesions, but pleurisy 
frequentlv attacks the corresponding superior surface of the muscle at the anterior 
costophrenic sulcus If, therefore, a patient complains of abdominal pain and pam at 
the same time in the right subclavicular fossa, the most likely pathological lesion is right- 
sided diaphragmatic pleurisy 

5 Ectopic Pregnancy and Perforated Gastnc Ulcer —Sudden hypogastric pam 
associated with symptoms of collapse and accompanied by shoulder-pain m an adult 
uoman should make one think of ectopic gestation If the pain is felt over both clavicles 
or o%eT the right clavicle, the diagnosis of ruptured ectopic pregnancy is almost certain 


CONCLUSIONS 

Pam of a referred nature is frequently felt on the top of the shoulder as a consequence 
of stimulation of the sensory terminals of the phrenic nerve m oi near the diaphragm 
The pam is felt in some part of the segmental areas corresponding to the 8rd and 4th, and 
sometimes e\en the 5th cervical segments of the spinal cord 

Tins referred pain is met vith m many conditions which cause inflammation or 
irritation of the diaphragm or contiguous structures 

There is an important localizing correspondence between the part of the diaphragm 
irritated and the position of the referred pain on the shoulder 
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ON SOLITARY FIBROMYXOMATA OF PERIPHERAL NERVE- 
TRUNKS, WITH A DESCRIPTION OF A CASE OF 
CYSTIC FIBROMYXOMA OF THE MEDIAN NERVE 

B\ ERIC A LINELL, AlANCiiESTm 

M G , a woman, age 42, came to the out-patient department of the Ancoats Hospital in 
October, 1921, complaining of a lump in the right arm, which she had noticed growing 
gradually for four years, and more rapidl3'’ during the last month When first noticed 
she stated it was the size of a liazel nut 

Symptoms Patient’s only complaint was that occasionally she had attacks of 
shooting pain fiom the site of the tumour down into the middle finger She suffered no 
disability Avhatever, and had noticed no impairment either of muscular poner or of 
sensation m the limb 

Examination — This revealed a well-defined, painless, fusiform swelling on the 
antero'internal aspect of the upper arm slightly above the internal condyle of the humerus 
The tumour was the size of a pigeon’s egg freely movable laterally, but not m the long 

axis of the limb It was unattached to skin, and elastic 
to the touch, but fluctuation ivas not demonstrated The 
essential connection of the tumour with the median ner\ e 
was not considered on account of the complete absence of 
motor or sensorj’’ symptoms From the proximity of the 
tumour to the line of the nerve it seemed reasonable to 
ascribe the shooting pains m the median area to pressure, 
and a diagnosis %vas made of a soft fibroma arising from 
the deep fascia 

Operation — This vas performed on Nov 21, 1921 
Exposure of the tumour revealed a dark-blue fusiform 
swelling which appeared to interrupt completely the con- 
tinuity of the median nerve The swelling was definitely 
cystic, and incision allowed the escape of a considerable 
quantity of dark, fluid blood As from naked eye inspec- 
tion it appeared impossible that there should be an^ 
nerve bundles connecting the proxim il and distal portions 
of the trunk along the cyst wall, some doubt was thrown 
on the accurac}'' of the preliminary clinical examination 
After careful consideration and m view of potential 
mahgnancj’’, the median nerve was resected half an inch 
above and half an inch below the tumour Tins was 
removed, and primarj^ end-to end suture of the resected 
ends of the nerve was easilj performed, assisted bj' flexion of the elbow The tumour 
showed no adherence to surrounding tissues, and both resected ends appeared quite 
liealthj The skin incision was closed and the limb bandaged m full flexion at the 
elbow Healing took place bj" first intention, and the patient was discharged from 
hospital on Dec 8 with, of course, a topical median nerve paralysis 

A sketch of the specimen as removed at operation is reproduced in Fig 157 After 
the specimen had been hardened in formalin, nen e-fibres were seen to be sprcid out in 
the wall of the cjst as shown m the sketch 
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r.atipnt has been having massage and electrotherapeutic 
«urse-Ti,e patient 1 as b«n 

treatment since the operation considers that there are early signs of 

neatly toot months after the area of lost protopathic sensibility and 

Tine.^:;:' “^^""nvidence seemed ssortb 



Tie 1 )b — Spction ot c\ st w ill low pow or mag 
mlication •■iiows fibrous tissue uitli mytomatous 
an.!'- Note ucll (ormed blood \esscls 


ric lo9 — Mad ol ctst, high pon or magmfioi 
tion shous the tuo mam tissue elements of tumour 


motor and sensory symptoms in the case of a nerve tumour, a\hich macroscopically gaae 
no clear indication as to its nature, justified the histological in\ estigation of the ner\e 
.ibo\e and below the lesion, both for signs of extension of the groirth and of nervt- 
dcgcncralion below the tumour 


Transverse sections of (1) the cyst wall , 
(i) the nerve abov'c , and (3) the nerv'c below 
tlic tumour, hav'c been stained with haimaliim 
ind cosin uul in addition, transverse sections 
distil to the tumour have been stained b\ 
Wngerls niclhod to show the condition of 
mrvc-lihrcs distil to the lesion 

1 J/ic tiniwur, as seen in a transv'erse 
suluiu of tin evst w ill, consists for the greater 
jiirt of i \er\ loose reticulum of branching 
(ills with well tnarked nuclei Mitotic figures 
m not sun ind the blood-vessels through- 
out till siction irc well formed Dr Charles 
I’owill Mhitc considers tint these colls hear a 
strong n SI mill inn to the essential cell clement 
of i ghom i hill IS i glioma of i peripheral 
iiirvi IS unknown he thinks it more probatile 
tint thiv in voiing fibronn cells Scattered 
flironghout tin si c turn ire iklimtc areas of 



riG ICO — Cvst " MI , oil immuMon , maimifica 
tion ,* IIiMih cellular area shoirmg resemblance 
to 


mwuiiuloiis (kiruurition iiid others of wcH- 

ihvilopid tdinnis tissui ’1 hi diagnosis thus fir then is fibronn xonn the tvpicil 
stnntnn of tin niijoritv of innocint fiKe niuronnt i (figs 1 jS l‘)9) 

Minis Ihonison ^ in his inonognph on this subject h is collected five cases of sohtarv 
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fibiomyxomata from 1ns own clinical expeiienee, and reports five more fiom the 


The important practical point about this tumour is as to whether or not it is under- 
going sarcomatous degeneiation, as these fibromyxomata so frequently do There are a 
couple of masses of cells staining deeply with h-cmahim and quite definitely of a different 



rw IGl — Tr-inwersi. scotwn ot nerve trunk above Tin 1G2 —Longitudinal section cl nerve trank 

tbo cyst StJin h'GW'iluiti and eosin Shows nbso below thi, c;yst Stain bvinialiiin and eosin Shows 

lately normal nent tissue normd none tissue 


type from the nbroma cells of the mam tumour Pom ell White does not consider that 
they are sarcomatous, but does not explain their presence F>g 160 shows a vien of one 
of these areas under an oil-immersion lens A feu of the cells are undoubtedly lympho- 
cytes, and perhaps we have here merely a small lymphatic vessel packed with lympho- 



nr 1G3 — 'Transrersc section of neive-trunk below 
the evst Stam bv UoCrt s method Shows perfect 
myehnation 


cytes It would appear, therefore, that though 
this tumour was essentially innocent in its 
inception, the presence of possible early sarco- 
matous change cannot be denied, and that, 
although the prognosis would appear good 
from histological evidence, the case still re- 
quires verj”^ careful observation 

2 Transverse section of nerve above tumour 
—Fig 161 

This, except for a slight increase of inter- 
stitial fibrous tissue, is perfectly normal 

3 Transverse section of nerve beloco the 
lesion — Fig 162 

This is also perfectlj normal histologicalty, 
except for tno or three small masses of 
polymorphonuclear Ieucoe>d:es found Ivmg 
in betueen the fibres of one nen^e bundle 
The portion of section shoun in the micro- 
photograph IS longitudinal to the long axis 
of the nerve, but shoMs perfectlj normal 


tissue 

The lleigert section shoMS no sign nhatever of any myelin degeneration {Fig 163) 
The sections above and below the ej’-st would, then, tend to confirm the view of the 
innocence of the tumour, and the perfect Weigert staining confirms the lack of anv clinical 


ev idence of loss of conduction 
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CONCLUSIONS 

1 That a l«mor,hag,o cyst ol spo«o«a ongm a™,„g m a per.pheral nerve may 

be absence ot mote deftmte evidence ot sarcoma, such as infiltration of 

“ ^ 1 Viplmv thp Ipsion or adherence to smroundmg structures, it would 

tteTrutrsable m tins case merely to puncture the cyst and — ^ 
nossible ot its wall without interfering ivith the continuity of the nerve bundle , 
aioiding the risk of incomplete regeneration after resection and end-to-end suture 


HISTORICAL SURVEY 

The occurrence of solitary fibromyxomata of peripheral nerve-trunks, though com- 
nantivelv rare, is probably not extremely so The subaect does not seem to have been 
at all completely reviewed since Alexis Thomson^ published Ins classical monograph m 
1900 This surgeou is, lioivever, able to describe five cases of liis own, and has collected 
five cases from the literature up to that date One of these latter presents features 
closely resembling the case described above, and perhaps merits transcription here — 

‘ This case is recorded by Surgeon Lieutenant-Colonel Hatch A healthy-looking man, 
age about 40, complained of a tumour at the back of the left thigh of ten years’ duration 
At first it ga%e him no inconvenience About a month before admission to hospital it 
lice line slightly painful A tumour the size ot an orange uas found at the back of the 
thigh at the junction of the middle and lower thirds The skin over it nas tense and 
shining The snclUng nas globular, firm, smooth and slightly elastic, very movable from 
side to side but not up and doun If the leg nas flexed the tumour could be moved more 
reidiK The limb a as not wasted Pam was felt at the site of the tumour and donn 
till, kg ahiic aalking, ahich made the patient limp a little There was no tingling 
smsition The femoral glands were not enlarged All the organs were healthj- A 
longitudinal incision 5 in long was made over the tumour, the flexor muscles were 
dissected oft the surface The tumour was slightly lobulated and had a bluish appearance , 
toa mis the loaer end a yelloa spot a as seen, and here there was slight bulging 
tontinuing the dissection up and down, the swelling was found to he connected with the 
SCI itic ner\ e , a few \ ems and nen e fibrils ramified over the surface A small puncture 
aicuUutU invdc on the surface allowed pure blood to escape wath considerable force, 
tile opt mug w IS closed with forceps, and the ners'e fibrils winch were m contact with the 
surf ice were ecr\ earetulh separated on both sides The sac was then completely 
iNveuitod inel the trunk of the ners'c which was spread out on its deep and anterior 
surf let was defined and the sac removed A skein of fibres winch had been cut near the 
upper end of the csst was sutured The sac had a thin wall, apparently continuous with 
tilt sht ilh It contained pure blood, a little fibrin, and liaimatoidm crystals Recovery 
M IS rpiitc siiisfactors ’ 

I nfortunitch no histological examination is reported of this case The decision to 
jiirforin i tonscrsatiic operation must also ha\c been easier here as the cyst was not so 
mtimUtK surrountlcd h\ ncr\c fibres as m the present case 

llunnsou onlN reports one other c\st a case of Zum Busch s This was a lesion of 
Ihi ulnar uer\c lu i pit lent igc 40, who had had two injuries to the elbow , a probable 
T frutiire of the lower end of the humerus m childhood and a more mderimte mjuri five 
Milks before he eame umkr ohscnation There were signs of ulnar paraljsis, and the 
list M IS found to eoutam scUowish, jelh-hke mitenal resembling sinoiial fluid The 
e\st wis te united and its w ills uere sponged with corrosne sublimate The parahsis 
disipjKired ind the piticiit resumed liis occupation of furniture polishing m two months 
uliT ope nt ion 

i„ i”‘i7 "" histological dngnosis was attempted, and it is quite open 

to doubt IS to 11 hither the lesion w is neoplislic or truimUic in its ormin 

lu the isuir-e of i v.nrth through the liter iture since 1900 I hiA not found am 
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lepoit of a solitary cystic fibromyxoma of a penpheral nerve Tlie characteristic tunioiii 
of this type, as one finds it in the generalized form described by Von Rechhngliausen, is 
solid in consistence 

Sohtaiy fibromyxomata have been described by Footed and by Gatcli and Ritchey,*' 
two specimens being leported by each Three of these arose in relation to the brachial 
plexus, and are of interest in that they were large masses of new growth spreading 
irregularly between muscle planes, but showing their innocence by absence of invasion 
of muscle or othei tissues Kerr- in 1914 described what he believed to be the largest 
fibroma on lecoid It was a pure fibroma arising from the sciatic nerve, weighed 
1 lb 3 oz , and measured 6 in by 3 in 

The histological diagnosis of such tumours— with reference to innocence or malig- 
nancy — seems to have presented difficulties before now Foote reports that his first ease 
was returned by the histologist as sarcoma, but the course of this ease and the histological 
examination of his second ease led to further sections being taken of the first, with the 
result that both his tumours were eventually considered to be innocent m type 

As regards the etiology of fibiomyxomata, some observers consider that trauma plays 
an important part m their inception They base this opinion on the fact that it is in the 
nerves which are most exposed to slight repeated traumata that these growrths arise 
Common opinion seems to be that the median is the nerve most frequently attacked The 
sciatic also seems a favourite site 

Recurrence after operation is rare, and seems thoroughly to justify a conservative 
line of treatment in the absence of any definite macroscopic signs of malignancy Foote 
mentions an interesting case reported by Bruns in which the surgeon, after the successful 
removal of an innocent tumour of a nerve in the foot, was required to operate on a 
similar growth m the sciatic of the same limb 

The absence of any loss of motor or sensory power of the nerve involved in innocent 
fibromyxoma seems to be universally agreed upon, the symptoms in the most severe cases 
being a variable, but generally slight amount of tingling and ‘pins and needles’ in the 
sensory distribution of the nerve 

I\Iy thanks are due to the following for facilities and assistance in the report of this 
case Mr E E Hughes, Professor J S B Stopford, Dr Charles Powell-mite, and 
]Mr Harry Platt 
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CONGENITAL DIAPHRAGMATIC HERNIA. 


B\ J B HUME, London 

A xvEMow of the hterature on tins sublet nould shon a ^sulc 

the etiology of the various types of diaphragm it, c hcrnui r,r.t the 

should be adopted The scope of this paper is to attempt to of 

types trom the standpoint of the pathological anatomist, and to oitcr . i ^ ‘ 

thL mode of origin , and secondly, to indicate the lines on nhieh 

be attempted A complete report of one case is included and reports on the 

of two other specimens of the condition 


DEVELOPMENT OF THE DIAPHRAGM 

The diaphragm arises by modification of the septum transiersuin of the early 
embryo This septum is mainly a mesoblastic vehicle for the ducts of Cuvier from the 
body wall to the heart It occupies an oblique plane, sloping dounnards and forwards 
from the cervical region, immediately dorsal to the heart From this position it makes 
a gradual descent, reaching its final level about the third week of intra-utermc life 



During the third week it has a posterolateral opening on either side, the hiatus 
pleuropeiitoneahs through which the lung buds pass upwards, as the septum transversum 
descends , the pleural ca\ itv thus being an CNtruded pertmn of the coelom (Keith) 
Vs the septum transversum descends, mesoblastic cells m the lower dorsal region, repre- 
senting the cephalic end of the primitne mesentery, proliferate and, bridging^ across the 
opening, establish a connection with the septum transversum {Fig IGt) 

llic diaphragm is thus constituted ot a ventral portion deneed from the septum 
trms\ ersum, and a dorsal portion dern ed from the primitive mesentery In the primitive 
mesente^^, near its free border, is placed the developing msophagus and stomach 
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In the fourth week the hiatus pleuropentoneahs is elosed by a double fold of pleura 
and peritoneum Muscle fibres are now present in the septum, but not in the membrane 
elosmg the hiatus This can be seen macroseopically from the fifth to the twelfth week 
as 3 transparent tiiangular area situated between the costal and spinal muscle origins 

(Fig 165) 

The thinnest portion of the rest of 
the diaphragmatic sheet is the central 
area of each dome The right dome is 
completely filled by the liver, while the 
left contains a small portion of liver, 
the stomach, and coils of intestine of 
the proximal and distal loops of the 
niid gut, which are undergoing rotation 
about the axis of the vitelline artery 
The grouping of intestine m this region 
IS due to the fact that this is the most 
roomy part of the abdominal cavity, 
the anteroposterior diameter of the 
lower abdomen being much less, and 
the pelvis merely a potential space 
Mode of Origin of Congenital Dia 
phragmaiic Hernia — It is probable that 
this arises at the period ot development 
just described 

TYPES OF CONGENITAL DIAPHRAGMATIC HERNIA 

Four types may be described (I) Hernia through the hiatin, pleuropentoneahs 
(II) Hernia through the dome (HI) Hernia through the oesophageal onfiee (IV) Absenee 
of the left half of the diaphiagm 

Type I Hernia through the Hiatus Pleuropentoneahs — This is, if foetal cases 
are included, the commonest type It is, however, rarely met with in adult life Keith 
collected 21 cases from the medical museums of London, and of these only 2 survived 
more than a few weeks after birth It is suggested that the intestine follows the lung 
bud through the hiatus at the time when the former leaves the coelomic cavity , or that 
it passes through fiom lack of intra-abdominal space, before the pleuroperitoneal mem 
brane closes the hiatus That it is a fact that the hernia occurs at an early stage is 
showai by the opening retaining the shape of the hiatus pleuropentoneahs, and by the 
absence of any sac 

The admitted greater frequency on the left side is due to the mass of liver protecting 
the right hiatus The lung, on the affected side, is partially under developed in all cases 
The intestine is invariably m a condition of incomplete rotation, and it is common for the 
greater part of both large and small intestine to be intrathoracic 

Type II Hernia through the Dome — This may occur as a true hernn (in other 
words, a hernia with a sac), or as a false hernia 

Pressure of abdominal organs on some w'eak point of the diaphragm ma3’ produce a 
hernia, either before or after birth Such cases, in which sacs of thmned-out peritoneum 
and diaphragm w ere present, have been described by Lawarence and Petit A generalized 
bulging of one dome, wath a consequent abnormall}' high situation, is described b^ 
radiologists, and named ‘eventration’ (Sailer and Rhein, Bajme Jones) It is debatable 
whether this should be classed as a hernia at all 

The abore explanation maj^ be true of some cases, but certain facts suggest an 
alternatne explanation now brought forward The herniated structures are usually the 
stomach and omentum, or, in addition, a portion of the transrerse colon, with perhaps 
coils of small and large intestine as far as the splenic flexure 
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The arrangement ot the large intestine is brfOTc^tlm norm.il axial rol itioii 

in front of the small tl,c hernia occuircd at the time iihen the 

of the gnt IS completed and eighth neeks), e.lhci by the gut 

lotation Mas taking place (that IS lietMecn inc “ i vential pmtions of the 

pi 

5 the gut obvcuely bmgs lotat.ou to an end In tins tense .neon,, dele .otnl.o,. ,s at 
the same time the cause and effect of a diaphragmatic hcinia - , , . i 

Case 1 illustrates tins, Mliile cases m mIucIi this condition is describee aic rcjior cc 
hi Beckman and Duval The latter records repeated attacks of appendicitis occuriing 
in a bov, age 12, Math a diaphragmatic hernia The symptoms Mere rcfcried to t i 
chest, and the appendix Mas found beloM the left clavicle 
A partially detached lobe of the liver is 
a frequent content of hernias through the 
dome Keith records it m several foetal 
cases , and Monks, at an autopsy on a man 
of 43, Mho died of pneumonia, found a portion 
of the left lobe, together Math the stomach 
and transverse colon Oui and Devuldei 
found tMO openings, one m each dome, m a 
full-term male foetus, abnormal lobes of the 
liver being responsible for both The liver 
Mas m three portions, one m the right side 
of the thorax, a central abdominal portion, 
and one m the left side ot the thorax The 
111 Cl in its development expands into the 
substance of the septum transversum and 
these oases are explained by a complete 
penetration ot the septum having taken 
place, leading to a corresponding deficiency 
of the diaphragm The stomach developing 
immediately posterior to the septum, prob- 
ably becomes included in the attachment of 
tlie primitive mesentery to the septum trans- 
^ ersum 

Tijpe 111 Hei nia through the (Esopha- 
geal Orifice — As m the dog fish, in the early 
human embryo the stomach occupies a retro- 
pencardial position In the later stages of 
dc\ clopment in the mammalia, a migration of 
the stomach toMards the tail occurs, accom- 
p lined bi a corresponding elongation of the 
msophagus In the human embrjm this 
migration is almost complete before the final 
constitution of the diaphragm When the tailnard migration fails, the stomach instead 
of the oesophagus is found in the position of the normal oesophageal openm<T m the 

the* stmnach B a" enlarged to approximate to the ctlibre of 

t he stomach, though some degree of constriction is usually present A portion of 

the cmlom becomes separated off, and encloses the stomachAn a peritoneal sac As 
y.K «t bo„. 

r::“ x ~ra,tf7r 



riG 16G — Hernia tlirouRh the CESophageal orifice 
lateral vicn semidiagrammatie The dotted ones show 
the termination ot the a:sopha"Us 


(Pig 106) illustrites tins fi.h.re of migration; the starch u 
\ 0 L \ — so 3S 


mg in a sac in 
14 
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the posterior mediastinum, and the oesophagus ending just below the bifurcation of 
the trachea 

One other extreme case lias been recorded by P Bailey, while Huffman described 
a true hernia in the same position, the oesophagus running along in the posterior wall of 
the sac for a shoit distance, before entering the stomach 3 cm above the diaphragm A 
case operated on by Mathews and Imboden is probably similar 

The oesophageal opening is normally oblique, and placed m the thick muscular 
portion just above the crura Hernia through this orifice is more likely to be due to 
these developmental causes than to a gradual stretching from increased mtia-abdominal 
tension, whilst tiauma is more likely to affect the costal region 

The present unsatisfactory subdivision between congenital and acquiied (or trail 
matic) diaphragmatic hernia is largely due to the fact that authors assume a hernia 
occurring through the oesophageal orifice to be an acquired one Bex an states that 
“acquiied hernias of the diaphragm always occur at the oesophageal orifice, just as 
inguinal heinia occurs it the external ibdominal ring, the oesophageal orifice being the 
normal rveak point in the diaphragmatic wall ’’ Lawford Knaggs reports 8 such cases, 

6 of them having a definite sac, which he adds, “is conclusive evidence that the ruptuie 
has been acquired” , and in the other twm cases says, “but since the hernia took place 
through a dilated oesophageal orifice in each case, there is a strong presumption that both 
were acquired” Such a view is scarcely tenable if the embryology aboat described is 
accepted Case 2 is strongly illustrative of this point 

Type IV Absence of the Left Half of the Diaphragm — Complete absence of the 
left half of the diaphragm is not infrequently found m fcetal cases The whole diaphragm 
to the left of the oesophageal opening and the left crus is absent Paiietal pleura and 
peritoneum form a continuous sheet Abnormal lobes oi semi-detached portions of the 
liver aie frequently found, and the gieater part of the intestine, in a partially rotated 
condition, lies m the chest (See Case 3 and Figs 168 and 169 ) Such a condition is 
almost always incompatible with life , though it is recorded that one boy li\ ed to the 
age of 17 (Beckman) 

Unusual Forms of Diaphragmatic Hernia — Hernias have occuired through othei 
openings in the diaphragm, but aie of extiemc larity The w'hole literature contains but 
8 recoided cases of hernia through the foramen of Morgagni — the small interval foi the 
passage of the superior epigastric arten between the sternal and costal shjis A hernia 
accompanying the sympathetic trunk under the internal arcuate ligament is twice 
recorded Hernia into the pencaidium has also been met with (Stoebei) 

Occurrence — The w ritei has collected from the English, French, and American 
publications 35 cases of undoubted congenital diaphragmatic hernia during the years 
1910 to 1921, many of which are quoted m the text Previously, Balfoui in 1869, Lawford 
Knaggs in 1904, md Keith m 1910, have published collected cases of diaphragmatic 
hernia The 35 cases fall into the types above described as under — 

Tijpe 1 — Hernia through the Hiatus Pleuroplritoneai is 1 case 
A full-term foetus 

Type II — Hernia TiinouGii the Dour 1 8 cases 
True hernia (i e , with sic) 6 cases , False, 9 , Not stated, 3 
Right dome, 2 cases , Left, 10 

Age incidence — 20 hours to 20 lears, 6 cises, 20 to 40 leais, 1 cise , 40 to 5o 
jears, 11 cases 

Incomplete rotation of gut 3 cases 

Type III — Herxii. throlgh the QJsoriivGrii Oniricc 12 cases 
firue hernia, 6 cases False 2 , Not stated, 4 

Age incidence —7 to 20 lears, 4 cases, 20 to 40 >ears, 1 case, 40 to 00 scats, 

5 cases , 60 to 77 a ears, 2 cases 

Type IV — Absence oi Leet Side oi DirPiiRaGii 4 cases 
Fcetal ca=es, 3, 1 bos, age 17 
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Clinical Course and Complications there nere 

discovered accidentally alter dea i rom s » marked m Type JJl 

symptoms referable to some degree of obstruction 
than in Type H, and in some eases only appeared from 

alreat bTn'midTSTealT^^^^^ of an —ac.c appendix 

rightttlracic cavity , and Mercade, of perforation of a herniated stomach by a gunshot 


" "'The only complication amongst the oesophageal type vas one case of tetanj 

^ Notes on Surgical Treatment — Surgical treatment is unlikely to be required for 
hernia through the hiatus pleuroperitonealis {Type 1) In those cases that survive more 
than a few days, the opening is large enough to prevent obstruction Under ce^am 
ciicumstances such a condition might demand a herniotomy, but no attempt nould be 
made to transfer the intestine to the abdominal caanty 

All cases in which the condition is suspected should ha\ e a radiographic examination 
made during the passage of an op ique meal Reference to the relative positions of the 
oesophagus and the stomach shadou will show the situation of the opening in the 
diaphragm If some hours later, the meal is seen m an intrathoracic large intestine, it is 
improbable that any surgical procedure, beyond enlargement of the orifice as a measure 
in cases of obstruction, uould be of any avail 

In cases in which some operative jirocedure is decided on, an extensive thoracotomy, 
bs lemoval of a large portion of the 7th rib and wide retraction of the parts, nould give 
an excellent exposure of the upper surface of the dome and a vieu of the thoracic 
contents 

Dilatation of the intrathoracic portion of the stomach sometimes calls foi operation 
particularly this has occurred m cases of Type HI The stomach should, if possible be 
emptied by means ot an oesophageal tube, reduced as far as possible from the thoracic 
aspect, and its margins sutured to the opening in the diaphragm (Beckman, Downes) 
This IS at best a palhitive measure , another that has been tried is suturing the viscus 
to the anterior abdominal wall, through another incision (Matheus and Imboden) 

In cases of Type II uhen only a small portion of the stomach is herniated and can 
be readilj reduced, an attempt may be made to close the orifice by suture Some 
authors report a measure of success uith this procedure (Frank) 


NOTES OF CASES 

Cfi'c 1 — Diaphragmatic hernia illustrative of Type II with incomplete rotation 
of the intestine (Published bj kind permission of Dr H H Tooth ) 

CuNicvn Historx — H T , i boy, age 6, uas admitted to hospital on account of in attaek 
abdominal pain Vomiting followed, and continued for 48 hours The temperature was 
, the pulse 104, and respirations 40 There was no history of any comparable attack Six 
inontlis preiiousb he hid been knocked down by a a elude and sustained concussion beincr 
nneonscious for lourteen dais ueing 

of \ left-sided pueumothonx suceussion splash, metallic 
I I sound all being present The heart was displaced to the right, its left border hemtr 

ira ah / anrf hHr'o J percussion note was impurcd below the angle of the left scapula ThS 
1 e re l ort of sonietimes being present and sometimes absent 

Jlie report of m t ru CMmimtion was complete pneumothorax, left side, the left dnnhnam 

ro ';; '"*':!: P'>raecntesis thoracis w is performed in1he llh left S 

p It 'em suddenh d, cd ' "•'tbdraw n Four hours later the 

1 osT MoiiTi M / jrt If , 7 illustritcs the imngcmcnt of parts in the sneeimen nh+unBri i 

peril cm snioolh The opening w is suhdiMdtd into two compartments hi a honront .1 band 
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1 1 fTp fThis Innd forms 

of adhesions stretching IC^ thl''^ "^"pSmcnr^bemg 1Sied‘'?ip 

thickened It contained ei a pint o p . 

junction of of ndhesions 

Thp larore intestine Irom tnc 
c“ cum to^the splenic flextue loy m i U slmped 
1 +i,p thorix the commencement ol tnc 

'SS„L“ coin on'd the end 

mssmo through the ontcrior comportnient (in 
fiS T'ute It 1. shoun d.mn otei to the M t) 

The appendix lay on the right side of the 
mesent^ery of the small intestine, and heloii the 
deocTcal lunction The root of the mesentery 
of the small intestine, spread out faniiise, ended 
oicr the loner pole of the right kidney The 
head of the pancreas projected above * 100 - 
dwium, and undei the Spigelian lobe of the 
hver, from nhich it nas separated 'ly 'i 
of the lesser sac of the peritoneum Ilith this 
exception the lessei sac nas completely intra- 

left lung nas collapsed and lav nith 
the root in the normal position Sections 

>i= - - — 

Hospital ) 

Note on Ca^c 1 — Obiection might be raised to this ease being elassed as a congenital 
one m vien ot the history of trauma The arrangement of the intestine, however, 
indicates that it had alnays occupied this position, the process of axial lotation being 
wrested m the position seen m the specimen The fan-like termination of the root of the 
mesentery and the leveisal of the course of the small intestine present in this case, are 
charictcristic of eases of incomplete rotation, and are strong evidence against the emeum 
having been dravn up into the thorax The margins of the opening m acquired cases 
usu lib shov either scar-tissue or adherent omentum , are frequently irregular in shape , 
md arc more common m the costal zone In these cases the lung is compressed, and 
situated in the uppei part of the pleural caaity, not as m Cose 1, atelectatic and at the 
lunji loot 



FIG 


of left hTlf of tlic diTphn^iii) 
'ibdomiinl nspect, diasnraimtic 


The second case is that of a man, age 56, brought as a subject for dissection to the 
matomicil department of St Bartholomen s Hospital Death aras certified as due to 
bionchitis and heart failure 

Cfisc 2 — A hernia occurring through the oesophageal orifice (Fig ICG, Type 111 ) 

A large opening 2^ inches m diameter, surrounded bj thick, lonnded muscle, is present in 
the jiositiou of the oesoph igeil opening in the diaphragm and opposite the 10th thoracic vertebra 
riirough this opening the peritoneal cimU communicates uath a large sac, situated m the posterior 
iiicdi istmuni md tout niiiiig the boda of the stomich and the greater part of the gastrohepatic 
uid g istrotolu oiiieiit i 

1 he s le c oiisistcd of thickened peritoneum a\ ith external coa erings of taa o laa ers of mediastinal 
fisiM \ntcrior to it \\ is the pericirdium, postcriorla the aorta, and to left and right the 
iiu dust mil liacrs of the plcurx llic great aessels a\ere not iltcred m position The left lung 
w IS ritlicr sm illcr thm norm il its lower lobe a\ is compressed The oesophagus pissing down 
luluiid tin root of the lung rin for i short distance in the posterior wall of the sic before entering 
till stomich 'Ihc iieliic ixis irtcra was giacn off at its normal leael its coronara brinch and 
tin two ipijiloit irtcries pissed through the opening in the diaphragm in their corresjiondmg 
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omentn to reach the stomach No obstruction was present at the junction of the body and pvlovic 
portions of the stomach The body of the pancreas is bent at an angle opposite the dnphrao 
matic opening, but did not pass into the thora\ ° 

No other abnormalities were discovered 

Case 3 — A foetal specimen Illustrating Type IV, that of the absence of the left half of 
the diaphragm 

Pig 168 indicates the extent of the diaphragmatic loss, and shous the stomach passing into 
the thoiav immediatclj to the left of the oesophageal opening The fundus is directed upnards 
and to the right The opening ii as parti illy blocked bv an almost detached portion of the left 
lobe of the liver 

The only portions of the alimentary canal remaining m the ibdomen iiere the duodenum, and 
the colon belou the position of the splenic flexme 



no ICO — Ibsenco of left half of the dnplingm Tlie coursi. of tho cc=oplngus. is shonn by dottctl hnoa 
(S) Stoimeli (L I ) Largo intestine 


Pig 169 shovs the colon aichmg o\er the smill intestine, the caicum being bclon ind to the 
light The spleen laj m a sac foimtd b> its pass igc through the posterior mediastinum into the 
right pleura , 

Iheie V is no ti ice of iiit diaphragmatic remnant on the left s'de, the p inetal pleura mu 
the peritoneum foiming one continuous lijer 


SUMMARY AND CONCLUSIONS 

1 Diaphiagniatic hernia maji^ be classified as — 

a Traumitic (i) true, (ii) false 
b Congenital (i) true, (ii) false 

2 Congenital liernn occurs through the left dome most coninionh , to a less extent 
thiough the oesopingcil orifice In other situations it is but rareh met tilth in adult life 
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3 Hernia through the hiatus pleuroperitoneahs takes place before the closure of that 
opening in the embryo 

Hernn through the dome of the diaphragm is due to some piimaiy congenital ectopia 
of viscera, occurring at the time of formation of the diaphragm, and sometimes associated 
Mith incomplete rotation ot the intestine 

Hernia through the oesophageal orifice is due to failure of the taihsard migration of 
the stomach, or m some cases to the persistence of u para-oesophageal recess 

4 Surgical treatment is palliative only Thoracotomy is the loute of election 

My thanks are due to Sir Arthur Keith, Professor G E Cask, and to mj colleagues 
Drs T H G and L R Shore, for laluablc assistance and advice in the preparation of 
this paper 
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RE-SUTURE OF PERIPHERAL NERVES 

JOHN S B STOpFOROj Mavchestcr 

^Ve aie confionted from time to time %vith patients who have leceived no benefit from 
tlie suture of a penplieral nerve, and it is then necessary to decide i\hether, in the ease 
of certain neives, to ad^nse the patient to submit to re-suture, oi to consider the condition 
as II reparable This subject is of greatest importance m connection witli the ulnai or 
median nerves since m the case of the musculospiral or even the sciatic nerv^e alternative 
orthopedic measures ofler such good functional lesults tliat a re-suture rarely needs to 
be entertained Information about the prognosis after i e-suture of a nerve is so scant} 
tliat at present it is not easy to decide vihen such a procedure is justified , and therefore 
jt may prove heJpfiiJ to reeord a senes oi cases in which this aperstion has heen pertornted, 
to see if any serviceable deductions may be draivn from an analysis of them 

It IS not intended in this paper to discus^ the obvious contra indications for re suture, 
as iiicparable arthritic changes or contractures, nor to mention technical points in the 
operation of sutiiie of a nerv^e, but rather to discover tlie principal factors nhich influence 
legeneiation and the subsequent occurience of a good functional result 

During the last five years I have had the opportunity of observing the results of 
re-suture m 14 patients, the neives affected being median 5 , iilnai 7 , musculospiral 1 , 
external popliteal 1 In all except one of these (No 2 in the following table) it has been 
possible to keep the patients under observmtion for a sufficiently long period to be able 
to see the end-result The principal features to be noticed in the fourteen patients aie 
recorded briefly in the table on next page 

From an analysis of this series it is clear that several important factors bearing upon 
the prognosis hav'e to be considered, and the more significant of these will be discussed 
m rotation 

1 TJie interval which has elapsed bchvecn the reception of the injim/ and the date of the 
1 e-suture 

From the present series it would appear that this is an important factor, since 
out of 7 patients in which the mtervml exceeded two years there were 6 complete 
failuies In all six failures the mtervml was approximately three v^ears or longer In 
a large series of 271 cases of secondary suture^ the opinion was formed that a delav 
pci se of twelve to eighteen months had no appreciable effect upon the extent of 
recovery If the interval exceeded that time the prognosis was not so good when the 
suture liad been performed in the distal part of the limb , whereas, in the proximal 
part, a delav^ of two or three years did not prejudice the chances of success The 
niimbei of i e-sutures is too small to judge the influence of level, but in other respects 
the lesults seem to support the conclusions arrived at from the investigation of a large 
number of cases of secondary suture 

It IS of interest to notice that the four best results were obtained in patients where 
the delay was between tvvefre and eighteen months 

Re-suture does not appear to be a hopeful procedure if three } e irs liav^e elapsed since 
the tunc of the injury , a suggestion as to the cause for a grav er prognosis after the longer 
del IV will be made at a later stage 

2 The cause of failure after the original suture 

It IS not alwavs possible to determine this , but it is obvious that the original cause 
must fiequentlv^ have an important influence upon the prognosis iftcr re-suture In two 
patients the two extremities of the nerv^e had broken apart after the first operation, mi 
in inothci the failure was probablv due to fuiltv technique, conditions which cannot in 
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themselves prejudice the success of a re-suture In one case the ^TalZuTsinlZ 

s.sted of the msertmn of a nerve-giaft , tins case has been 

speakin" the second operation cannot be called a re-suture, since the o ‘ 

aL so ^milar to those prevailing in the rest of the series In 6 others the jas due 

apparently to intraneural fibrosis, Avhich is usually most severe and extensive after sepsi , 

but may" occur irrespective of this In five of the six patients in evhich a failure is 

lecorded after re-suture, intraneural fibrosis seemed to be responsible for the failure after 

the original suture 

TAunn GIVING Results oi Re-sutube in 14 Patients 

lo( — PRT = Ptonitor ridu teres rSD = Pleiot sublimis dMtorum rm = richer pi ofundus duitor im 
FLP = n \cr longus po'hcis, FCtT *= Plexor c-xfiu uliiai is, AMT) = VLcliictor mimmi aiKiti 
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, '* ^ opention of rc-sutiirc, an extensue length, a\eraging two to tno and a 

M IS cxeiscd in order to attempt to get aboie the most seiere fibrosis, and 
marked intraneural changes vere encountered, Mr Platt 

iMiscd si\ inches 

of ' histologic il stiid\ of excised pieces of ner\c and more extensne examinations 

proMini put of the ne^^c in irreparable cases nhere amputation Ins been found 

1 5 
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necessary, quite seveie intraneural diann^es Jiave been traced as fai as eight inches above 
Hie level of tlie lesion, and it seems probable that aftei sepsis they may extend to the spinal 
cord From my own observations, I am of the opinion that one of the most frequent 
causes of failure after suture of peripheral nerves, following gunshot wounds, is the fibrosis 
in the nerve-trunk, around bundles and even within bundles surrounding the individual 
nerve-fibres In an appreciable proportion these intraneural changes are so extensne 
that the most liberal resection practicable fails to get above them 
3 ‘ Bad shunting ' 

The risk of efferent fibres growing down to afferent terminals or Mce versa, which with 
the most perfect surgical technique must occur to some extent in almost all secondary 
sutures, is still greatei after re-suture, since a greater length is excised under the latter 
conditions, and the intraneural anatomy is still more disturbed This factor is of less 
importance in the case of the musculospiral nerve, which is so largeh composed of efferent 





rXG 170 Peetjon of upper sac*”!! region of spinal cord of n labbit sn da\v 'iftcr dui ion of cutic none 

m the gluteal reciou >cte chronmtoh is nnd feeble ‘'tnuuiiR of mo'it of the cell m mtoner cornu at (A) 

[The section is from nn cipcnmoUnJ imestiffatioi at present in progras uinch hii't been aulcil h>/ a aranl jrom 
(he ro>/al Socuf }/ 1 

fibres, but is of great significance in the median or ulnar, in which nen'cs alferent, cflerent, 
and svmpathctic fibres are in more equal proportion We arc liable to imagine th it there 
IS slight chingt in the intraneural pattern as a ner\c extends to its distribution, and that 
the bundles formed in the proximal part of the nerse persist more or less distinct with 
onK slight exchmge of fibres as thej pass to their destination, \ct Lang!e\ intl 
Hashimoto- and ComptoiF hare shown conclusivclr that all nerr e-trunks in the limbs 
hare an internal nerre plexus before the> gire ofl branches In the large nerres which 
are considered in this paper the internal plexus imolres the bundles and not mcrclr a few 
nerrt fibres, but from the obserrations of Compton it appears that these ])lexnses ire com- 
posed largeh , if not entirelj , of motor fibres 
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These anatomical studies do not minimize the importance of the f 
nossible surmcal technique to avoid distortion during the performance of a nei c , 

“tot except m a letv cteemstance, the beet teohn.q.ie cannot pretjent 
some bad shunting, and that this factor becomes of greater significance nhen the resection 

"TSe"cjr/ecf of a Vmd section of the nei-vc-trunk upon the cells of the anieuor cornu 

(i)uf nos(erioT roof ganglion , „ * n,t,i„cc 

Tins factor has a more theoretical interest than the former three, but nciertheless 

It must have some practical bearing It has long been linoivn that injury to an axone 
induces a reaction m the cell from nhich it arises, whether the cell of origin be in the 
anterior cornu or posterior root ganglion These changes, which consist chiefly of centra 
chromatolysis (Fig I'l'O), swelling of the cell, and evcentration of the nucleus, are more 
profound if the nerve is lacerated or torn than if it is divided cleanly, and are more pro- 
nounced nhen the injury occurs in the proximal part of the limb than in the distal 
Experimental n ork upon animals has shown that in the former position the changes may 
be sufliciently severe to cause complete destruction of some cells, w'hilst in tlie latter 
position no very definite reaction in the nerve-cells may be manifest The stage of solu- 
tion IS apparent uithin two days, and persists for about three weeks, at the end of which 
time most of the cells commence to recover slowly The period of recovery extends o\er 
a considerable time , Buzzard and Greenfie'd* state twenty to eighty days , but after amputa- 
tion of part or the uhole of a limb, changes hax'e been found m the cells ol the anterior 
cornu from three to seven months after the operation In most cases of re-suture these 
reactions must occur three times, since injury to axones occurs at the outset and with 
resection of the nerve-trunk at each operation The initial trauma — since in gunshot 
injuries the nerve is usually torn and lacerated — is likely to produce the most severe 
reiction, and if the injury is in the proximal part of the limb the results of the tuo resec- 
tions cannot be disregarded entirely 

In the series published m this paper the reaction due to the additional resection does 
not appeal to be of serious practical consequence, since in the eight cases m which regenera- 
tion Ins occurred after re-suture the extent of both motor and sensory recovery compares 
f 11 ourably w ith the end-results I liave been able to observe in a large number of patients 
.ifter the performance of secondary suture In the case of the complete failures it is 
impossible, with any degree of accuraey, to decide whether this factor is partly responsible 
for tlic absence of regeneration, but I am inclined to regard the time element and the 
iiitranciml condition of the proximal segment as the most important causes of failure 
It lb possible tint the moic serious prognosis after a long delay may be due to the factor 
it picseiit under consideration, since it has been shown experimentallj’^ that a greater 
number of nen e-cells degenerate and disappear after section of a peripheral nerve if 
union of the two ends does not take place, and that the recoverj' of cells in the 
anttnor cornu ind posterior loot ganglia depends upon restoration of the continuity 
of the ner\t-trunk 

I dcsiie to express m\ gratitude to ]Mr II Platt for his eo operation m the work, and 
the oiiportiuutv to studj his patients 
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occur, under fuourablc conditions, after the re-suture of a 
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effect of a third injury to the nerve-fibres, upon the cells in the anterior cornu ind posterior 
ganglia 

4 Excluding complications, i e-suture is contra-indicated , (a) tVlien more than three 
years have elapsed since the time of the reception of the injury to the neive , (6) When 
extensive intraneural fibrosis has been encountered at the first operation 

5 The imperfect recovery of function and sensation, which is almost invariably found, 
even under the most favourable circumstances, after secondarv sutuie or le-suture, is 
chiefly due to (a) Disturbance of the internal anatomy of the neive-trunk , (6) Intra- 
neiual fibrosis 
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AN INQUIRY INTO THE RESULTS OF 
THE OPERATIVE TREATMENT OF INTERNAL DERANGEMENT 

OF THE KNEE-JOINT.* 

PHILIP H MITCHINER, London 

For the purposes of this inquiry, all cases of internal derangement of the knee-joint 
operated on in St Thomas’s Hospital during the preceding ten years, i e 1912-21, have 
been circularized and requested to attend hospital for inspection or, if unable to attend 
personally, to write a truthful account of the present condition of the knee, and a brief 
history of its progress since operation 

Statistical Notes — ^The total number of cases of internal derangement operated on 
III the period covered by the inquirv is 225 , to all these cases inquiries nere addressed, 
and replies vere received from 134, or approximately 60 per cent Of this number betueen 
80 and 90 attended for inspection, and were carefully examined as to the physical 
condition of both joint and limb, subjective and objective symptoms, and in most cases 
bv radiographic examination also The condition of the other joints, especially with regard 
to ostco arthritic changes, was noted in every case 

Of the total number of cases, 182 were males and 43 females, or a proportion of four 
miles to one female It is further of some interest to note that there is no increase of 
the number of female cases in the last five or six years, which the entry of women into 
more strenuous occupations might have led one to expect 

Only one fatal case occurred in the series, that of a man from whose joint two loose 
bodies were extracted, and who three davs later developed a suppurative arthritis of the 
knee, with subsequent pyaemia, and death on the tenth day, in spite of the fact that the 
aftected joint was removed almost as soon as suppuration manifested itself 

Classification — In regard to the various types of internal derangement met with, 
the following classification has been adopted for the purpose of this paper, based on the 
qiliciranccs found in the joint at operation — 

Guoli' a — Loose body in the knee-joint 

Gnoun B — Torn or displaced semilunar cartilage (only including those cases where 
ictii d CMdeiicc of lesion was observed at operation) 

Group C — II\ pertrophied sjnovial fringes 
Giioui D — No definite intra articular lesion found 
Giioup E — Torn crucial ligaments 

Relative Frequency — The relatnc freqiienci of these lesions was found m tins senes 
to be IS follows — 



■ Group A 

T9 cases = 

17 i per 

cent 

Total 1 

„ B 

125 , = 

55 5 , 

>> 

cases - 

, c 

2T = 

12 0 „ 

>> 

225 

„ -D 

30 , = 

13 3 , 



' , E 

4 , = 

1 8 



It Will thus be seen tb it Group li cises were more than the total of all the othei gioups 
ogillur ind It IS to be rigrcttcd tbit i further subduision of this group into tears of 


'iil.iildl h\ ptrim- ion of llip Rcgistmnnl Comimttec Si Thomni s Hoipilal Report's 
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the semilunar eaitilage and of the coionary ligament (ivitli displacement of the cartihfre) 
was not earned out 

Operation Incisions — Two operative routes had been used in opening the knee-jomt 

(1) A lateral incision over the affected cartilage, either transverse or vertical in direction 

(2) A vertical median incision with longitudinal splitting of the patella Inasmuch as 
only the former incision ivas used until 1914 it is perhaps unfair to make i comparison 
of the results achieved by these two opeiative routes, the following observations maj, 
nevertheless, piove of interest and value 

For the purposes of operation there is no doubt that the transpatellar loiite aliens 
of a much moie elRcient view of the joint for exploratory purposes, and furthermore admits 
of the complete lemoval of the semilunar eaitilages a point of some inipoitance in vien 
of the fact that in over 5 per cent of cases subsequent trouble resulted from the posteiior 
fragment of the semilunar caitilage left tn siiu after removal of the major part through 
the lateral incision, trouble which, moreover, was cured by subsequent excision of the 
remaining poition in many such cises This remaining portion tended to caleifv ind 
act as a souice of irritation and fiequent effusions into the knee-joint, subsequently form- 
ing a starting-point for osteo-aithiitic changes, or a source of a loose body 

In regard to the immediate after-results of operation — and this period coveis, as is 
shon n later, one of over tu elve months’ duration — there is no doubt that the knee opened 
by the transpatellai route is more painful and more h ible to effusion, and one might think, 
therefoie, more liable to be the seat of lasting aftei complications , but this is not borne 
out by our investigation 

The ultimate results are, if anything, more satisf ictory after the transpatellai 
opeiation , no impaiiment of movement has been noted, and the risk of subsequent 
trouble fiom osteo-aithritic changes is certainly no greatei , indeed, in cases nheie the 
seinilunai cartilage needs removal, it is less — as has been pointed out above — than after 
operation by the lateial route 

A large number of patients operated on by the Jiteial route, moreover, complain of 
complete loss of sensation over the head of the tibia and around the ligamentum patellT, 
with, in some cases, tingling and pain on kneeling, a symptom nhich is still present as long 
as ten j^ears aftei operation Examination shons there is m many cases a definite area 
of anaesthesia ovei the inner condyle of the tibia, ind a larger aiea around nhich onh 
protopatlnc sensation is present 

These phenomena, although not in any case accompanied by clinical trophic lesions 
of the skin, are a source of discomfort to the patient, and inasmuch as they are due to 
section of the internal cutaneous branch of the anterior crural nerve (medio cutaneous 
branch of femoial nerve) at the site of operation, can easily be avoided by use of the trms 
patellar route 

Results of the Inquiry — The actual results m the 134 cases from nhom replies verc 
received, or who veie examined, are appended in the folloumg table, uhere the results 
in each group have been shown under the follouing headings — 

1 Good — Where the pitient not only has no complaint to mike of the joint, and 
IS able to obtain full use on all occasions with no untovard results, but also v rites, or uses 
expressions, with regard to the success of the operition, such as, “ Tfie operation ms m 
unqualified success”, “I have not had any trouble with my knee since operation , “I 
have never had cause to think of my knee since”, etc 

2 Fair — Where the joint, although giving no trouble during the patients ordin in 
eierj^dav life, yet causes pain or has an effusion as the result oi or er-exertion 

3 Unsahsfaclori/ — Wiere the joint is in the same condition as before operation is 
a continual source of trouble fiom pain and effusion or is ei en worse than before operation 

It may be urged against this method of classifying results tint no account has been 
taken of the actual results of clinical examination , and in leplv to this it must be admit ci 
that ses eral cases m w Inch a certain amount of post-operative osteo arthritic ch ingc w is 
present ha\ e been included under the heading ‘ good The defence is th it such pa ^ 
made no complaint of tins condition up to the time of, or at, inquiri , and since 
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result from the patients standpoint is most important, it was considcied that this was 
the most satisfactory method of classification A further point in its fa\our is that only 
87 of the 134 cases included actuallj"^ piesented themselves for examination 

I 

Table siioiving the Results in each Group 


GkoijI Totals | 

1 

good 

1 

PAin j 

UNSVTI' 

FACTOIll 


1 Number 

Per cent 

Number 

Per cent 

Number 


Group 4, 24 

14 

GO 0 

5 

21 7 

4 

17 4 

B 74 

57 

7G 7 

14 

19 2 

3 

4 1 

C, IG 

G 

47 5 

7 

43 8 

3 1 

18 7 

D 18 

5 

27 7 

4 

IG 8 

10 i 


. B, 3 

0 

GG G 

1 

33 3 

i 1 

1 


Totm. 134 

84 

G2 7 

to 

22 4 

20 ; 

1 

14 9 


It will thus be seen that the percentage of good results in the senes is 62 7, fair 22 4 
and unsatisfactory 14 9 , moreover, the best results (76 7 pei cent good in G)oiip B) were 
obtained where definite lesions of the semilunar cartilages were present, and the w'orst 
(55 5 per cent unsatisfactory m Group D) where no definite lesion w'as observed, and where 
~m spite of the joint being apparently normal— the semilunar cartilaee was pxcispH 
operation (see remarks on Gioiip D below) 

The joint was definitely worse in two cases only In one where a loose bodv had been 
lenioied from an osteo arthritic joint in 1912, there was now very marked osteo-arthritis 
Old seien loose bodies m the joint It may be remarked in passing that this natient 

hi^kn? d in carrying loads up ladders, and was in the habit of ‘ putting 

knee in again when it locked, which it did frequently ' The second case ^ 

h Id bee^ r definite lesion being seen^ the internal semilunar cartilage 

iiKl otl complete flail joint, due to laxity or atrophy of the crucm] 

>nd Other ligaments and the joint could be dislocated in all directions ^tbe ^ 

>m.ch wasted, and the man could only get about when using a knee cage’ ^ 

Notes on Cases in the Various Groups 

Group A —There was nothing particular to note in this ormir. . 

SrcT er tendency of these cases to develop osteoarthritic changed 

^cuk „epl,r,t,s immediately after operation, and m this'^rase'" The cl developed 

~ “ 
''-C Was OIK m winch In iiertrojihied svIlo^^'ll m results The rem lining ‘ .rood ’ 

>' t' H„ cartilage waspmh or entirch excised bait 

-"/> r -0„U j of the . cases comprising Croup can be traced 3 be fourth one 
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was of great interest, m that ^v^re loops «ere inserted to replace a hopelessly disrupted 
posterior crucnl ligament, and it is to be regretted that this case cannot he traced 

Among the whole 225 cases only 2 joints suppurated, one being the fatal case quoted 
elsewhere, and the other following a h-cmatoma m the joint This latter case nas treated 
by gauze packing daily, and now , three years after operation, the patient is able to follow 
Ins occupation, and has a useful hmb with about 50 per cent movement at the knee 
joint and only veiy slight lateral mobility 


Clinical Notes on Cases Examined — Po^t-operative osteo-arthritic changes, or 
aggravation of osteo-arthritic changes noted in the joint at operation, as judged by com 
parison with the opposite knee-joint, were noted in 50 pei cent of the cases examined , 
it is, however, of interest to find that in many cases where maiked signs of such changes 
were piesent, the patient neither complained of, nor had noted, any disability in the joint , 
indeed, in only about 12 per cent of these cases was anj'’ complaint made by the patient 
In no case was the change sulficient to cripple tjie patient entirely 

In several cises, where no complaint rvas made, u ray examination showed linear 
cilciflcation in the remnns of the posterior pirt of the internal semilunar cartilage, which 
IS therefore a presumable source of trouble 

rt was not found' that the eises treated by the tianspatellar route showed any greater 
percentage of arthritic changes, or any greatei seventy of changes, than those met with 
in joints opened by the lateral incision , although several of the latter type of cases dated 
back to 1912 as against 1914 onlj^ for the former 

Pain ind effusion m the joint subsequent to operation, occuriing in attacks and follow- 
ing unusual or undue exertion on the part of the patient, was noted or complained of in 
nearly all cases opciated on m the last three jears le, 1919-21 This led to inquiry 
being made among all the other patients operated on at earliei dates where no such com- 
plaint was now made, and it was elicited that iq the majority of these cases, now quite 
cured, pain and effusion m the knee-jomt had occuired on exertion foi from two to three 
years after operation and that m many cases tins effusion had taken considerable time 
to be absoibed Such unwelcome occuirences became less frequent towards the end of 
the second year after operation, and then ceased, so that from the third year onward 
the patient could indulge m all forms of exercise without any untow'ard results 

In those cases where the joint had been fixed bj^ splinting for anj' length of time 
after operation, there was frequently marked and persistent muscular wasting around the 
joint, and in all such cases the convalescence had been much prolonged, and the period 
during wdiich attacks of pain and synovial fluid effusions were liable to occur was pro- 
tracted, or even permanent 

Only m the case where haimarthrus and subsequent suppuration supervened, was 
any ill effect noted from non-fixation of the joint after operation , and early movement 
and light massage or faradic electrical treatment seemed to have benefited the patients 
in promoting rapid absorption of effusions, amelioration of pain, and normal retuin of 
tone to the muscles around the joint 

Lastty, It was found that most of the women, and manj' of the men (who as police 
men had to take part m physical drill), complained of pain when the knee was in extreme 
flexion, as on kneeling or squatting back on the heels, and inability to start rising from 
these positions In all cases wdiere this disability was complained of, there were osteo- 
arthritic changes m the joint, though in the majority notliing else was complained of 
except the pain on flexion 


CONCLUSIONS 

It would appear that the following conchisioris can be drawn from the facts elicited 
in the examination of the foregoing series of case-; — 

1 That as regards the actual route selected at operation, the transpatellar is tlic mos 
satisfactor\ in all respects 

2 That no method of splinting is necessarx or adxisablc to secure fixation oi t 
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knee after operation , earlj mo^ement, combined with electrotherapeutic measures, aie 
beneficial m promoting earlj absorption of efliisions 

3 That the full benefit of the opeiation is not to be expected for fiom tno and a half 
to three years after its performance 

4 That those cases nhere a definite lesion of the mtra-articular stiucture is piesent 
gi\ e far more satisfactory results (76 0 per cent m casts of damage to the semilunar cartilage, 
and 60 9 per cent in those of loose bod}^) after operation than where no definite lesion 
can be tound (37 7 per cent mth synovial fringes, and onl\ 27 7 per cent where no lesion 
is seen at operation) 

5 That when nothing abnoimal is found on the joint being opened, the best course 
to adopt IS to close the joint -nithout interfering with the intra-articular structures 

On reviewing the whole of the facts set forth m the foregoing article, it nould seem 
that operatise interference in cases of internal derangement of the knee is justifiable, if 
not indeed desirable in all cases ivhere a diagnosis of a definite lesion of any of the 
intra-articular structures can be hazarded v ith any degree of certaints , and where the 
consequent disabilits is sufTicient to present the patients carrsing out efficientls their 
duh asocation 


SOI \_^o 
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MULTIPLE POLYPI OF THE STOMACH (GASTHITIS POLVPOSA) 
WITH THE REPORT OF A CASE 

By G PERCIVAL MILLS, Bihmingham 

Tiieke are tliree fairly clearly defined types of the so called polyadenoma of the stomach 

1 The single large polypoid tumour, usually growing neai the pylorus and frequently 

becoming malignant Cases have been repoited by Bret.i Pinnig and Friedenuald- 
Gibson and Blake “ Ledderhose ■* Ruggles,-^ and others ’ 

2 Polj^adenoma of the ‘ Brunncri in ’ t3'-pe the structure of which resembles that of 
Brunner’s glands normally found in the duodenum This type causes a considerable 
thickening of the mucous membrane over a limited area, and like the first t3'pe, frequently 
becomes malignant It was fust described b3' Ha3'em5 md again more full3^ b3' Socea,'^ 
who considered it to be due to a congen tal malposition of Biunner’s glands 

3 A form of pol3'posis first fully described by Menetriei^ m 1888 and called ‘ poly- 
adenome ’ In this type the tumours are multiple, sessile oi pedunculated, and usu 1II3 
scattered nidelt' over the surface of the stomach Their microscopical ippearance suggests 
that they are localized overgioivths of the mucous membrane, and they are seldom issoei- 
ated with carcinoma 

Cases of the first tno t3pes are nell defined, but the thud type has given rise to much 
controveisy, and the true nature of the morbid process is still uncertain It is freqiientl} 
referred to as ‘ gastritis pol3"posa ’ or ‘ diffuse pol3posis ’ Tlie former term is undesirable, 
as It suggests an infiammatorv origin which is not 3'et pioved, tlie latter possesses tlie 
merit of being non committal 

My attention nas directed to the subject b3'^ the following case 

Case Report — Jlr L , age 00 Engaged in retail trade 

History — The patient had been in perfect healtli up to se\en months before I san Inni 
About this period he began to get occasional atticks of diarrhoea, and once ortiiice lie aomitcd 
after food TJie attacks of diarriioca alternated mtli constipation, so tint a groirth of the colon 
R as suspected There R as no pain More recently he had suffered from a feeling of nausea iftcr 
food, and complained “that it did not go doaiii piopeilv’’ He had completeh lost liis appetite 
and hid lost considerably in neight At no time during Ins illness had theie been ana pun, mil 
he had only vomited half a dozen times during the scaen months 

Eyamivation ^ — Hiis shoaaed a spare man of the aairv t3pe aaitli obaious signs of recent 
aaasting He had a regular sloaa pulse and liis irterics 11 ere rcasoiiablj' soft for his age His tongue 
aaas clean The abdomen shoaaed nothing abnormal, no distention locil saaelhng or splashing 
Per rectum the prostate aaas a little enlarged 

On screening the patient after a barium meal there aa is seen the t3 pical jiictiire of pa lone 
stenosis — a a era broad stomach aaitli the p3lorus pushed oaei to the right, ind strong deep 
peristaltic aaaaes producing no ea icuation aahateaer Four hours liter three fourths of the birnim 
aaas still m the stomach 

Diagnosis — C ircinoma of the palouis 

Operation — A paramedian incision aaas made aboae the umbilicus A small, hard, noduhr 
oioaa-th aaas found at the paloriis Ihe paloric glands aaere enlarged but soft, and there aaerc a 
feaa soft enlarged glands in the gastroliep itic omentum In h indlmg the stomach i soft slijipera 
subst ance aa is felt inside, about at the middle of the boda of the a iscus It aa is oba lousla ittached 
to the stomach aa ill, but oiila looscla , so that it easila slipped laa aa under the fingers A pola poid 
groaa-tii, possibla second ira, aaas suspected, and the resection aaas planned to incliido its reiiioa il 
Ihe aisual partial gastreotoma for circinoma aaas done On diaiding the boda of the stom ich to 
the left of the palpable po^quis it aaas found tint the aahole boda and fundus of tin a iscus aa is 
studded aaitli snadl polapoid tumours a ir5mg in size 'rom that of a split pci to a chtrra ihea 
aacre soft and aelacta to the touch, and, aahilc attached to the mucous mcnibrinc, aaere frcela 
naoa able on tl c niuscular aa all The smaller ones aaere sessile and appeared like a loc ilizcd tliitkeii- 
iiw of the mucous membrane, aaiiile the larger ones aaere pcdiincul ited Jbev aaere so mmicroiis 
tint it aa as eN'tremel3 d If cult ton oid them m dn iding the stom ich It aa as oba lous th it nothing 
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.1.0,1 Ct 0 0,01 oo....otoo,v ,.o,.ld 

hUf the stomick ^^•^s removed, the upper pnrt of opemng suturea, £^na ^ c 

rs F^r’’ •“ 

pun or discomfort, -rnd seven montbs liter uhen list lieird of he remiined i\el 
^ Titr SpncniEN consists of i pirt of the duodenum the pylorus, pjloric lutrum, rnd a few 
inchS of the body of the stomach, together uith pvloirc and r feu omentil glands It uis picked 

rrith (Tuizp and hardened before being cut, so as to presence its shape i 

M the p\lorus rs a hard, nodular, infiltrating growth, sharply limited on the duodenal side 
hut encroaching a little on to the pvloric antrum In 

so evident as it uas clinically rnd at the operition, in spite of the fact that the I'hole specimen 
has shrunk to about tuo thirds of its oiigmrl size The tumour has ulcerated but there is no 
fungous outgrouth into the lumen It is of the infiltrating type like an epitlichoma of the skin 

riic pohaioid tumours are entirely confined to the body of the stomach , there aie none 
uitlim three inches of the pylorus in the shrunken specimen The large palpable one, originally 
about the size of a cherry, has shrunk very considerably, and many of the smaller ones, uhicli 
onmnalh appeared as sessile thickenings of the mucous membrane, can no longer be distinguished 
There is no sign of ulceration or infiltrition in any of the polypoid tumours, and from their absence 
m the pjloric'’antrum thej would appear to have no connection with the carcinoma 

Microscopic Exauinvtion — ^'fhe pyloric tumour is a columnar celled carcinoma with areas 
of Ijniphatic infiltration m which the cells are polygonal, taking their shape from mutual pressure 
Ihc muscular coats of the stomach aie mvoKed, but the peritoneum appears to be intact over 
tlie groirth The polypoid tumoui has the ippearance of a localized overgrowth of the gastric 
mucous membrane and is caerj'where sepal ited by submucous tissue from the muscular coats 
In its deeper puts the glandular tubules arc furly regular and normal m appearance, in the 
supcrficid puts tiles are icrj'- irregulu and many small cysts are present This layer forms the 
util il suifice of the tumour, i e , there is no separate covering of normal gastric mucous membrane 
'Ihcrc IS i slight fibrous core winch appears to be continuous with the submucous coat This core 
hr inches lud extends between the gl indular tubules The mdmdual cells aie of normal column ir 
l\ pc w if h b IS il nuclei, and the hascmeiit membrane is e\ erjai here intact The stroma is % ascular, 
hut tlicrc IS no round-celled infiltration or other sign of inflammation The mucous membrane 
between the tumours is norm il There is no cradence of chronic gastritis 


Diffuse poljposis of the stomach is esidently a rare disease, and, as most of the 
recorded ciscs have been found unexpectedly at post-mortem examinations, climcal 
records of the disease arc still rarer The older literature on the subject is confused by 
the inclusion of cases of single polj pus, innocent or malignant, and of certain other gastric 
disorders 

'Iht rints of true poljposis is well brought out by some figures quoted by iMyer ® 
In T)00 post-mortem examinations only -t cases of gastric polypus were found (Obiuchow 
Knnkcuhuis) in sescril Russian hospitals the percentage of cases found post mortem 
\ incd from 0 007 to 0 04, and this included poll pi of all kinds Again, of 22 eases of 
gistne pohpiis tolltclcd from the literature bv Ebstein” only 3, or ipproximately one- 
sLMiUh, could be described as cases of diffuse poR posts Verse’” collected 55 cases of 
jiohjuis of the ilmicntirr cuiil, of winch onlj 4 were in tlie stomach Further esidence 
IS jiniduced In Rdfour” who rccciitli published a case and stated that it was the first 
Diu obsined in 8000 opcritions for disciscs of the stomacli it the Mayo clinic 

'11k iirhcst else of which I can find a record was reported In Cruveilhicri” m 1833 
I,',’ nt" "iT ^I'^to'cred at a postmortem examination, and 

musculireoats membrane, but mosed freelj on the 

^ llii first strimis lUemjit to describe tlic disease was made In xMenetrier m 1888 He 
wluel/biT flcseriplum of it and cminciated certain views on its onmn 

n. wlm i, I , 1 ^," T \ 'r classified the cases into those 

Dohn.iix 1 i 1^ mcr ‘ I mgt area of the stomach w ill (' poUadenomes 

of wl in m I ’r‘ ‘ «''PoKpi were eloseU aggregated into a sort 

P iqm ( ,i„h uUn.mus ui « ippe ) Uc fnrtbcr ittempted to d.;tin|u.sh eases n which 

uum iTiclid M, hough Ins nomcnel iture suggests to the Enghsli cir i form of ^^1 
s- 1 ppi irs to h ut ngirdcd the overgrowth of mucous membrane is mflammatorv 



228 


THE BRITISH JOURNAL OR SURGERY 

in origin, and ]ie lays particular stress on the fact that the mucous membrane betu een the 
tumours ah\ays shows evidence of chronic inflammation He is equally insistent on this 
point in the case of a stomach whicli contained one solitary polypus jMost of his cases 
showed signs of advanced arteriosclerosis, and he legards this as an important etiohgicil 
factor He reports 7 cases, but a careful consideration m the light of more recent 
knowledge compels me to exclude three of these from the category of pohposis One 
w'as a single polypus, and one is described as liaMng the mucous membrane thrown into 
longitudinal folds rathei than polypi while other evidence, such as intense hepatic 
cinhosis suggests that it was a case of chronic alcoholic gastritis The third case that I 
exclude was almost certamlj' a ‘leather-bottle stomach , the stomach is described 
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In eonsideung tins table mth mj’- onn case, certain points suggest tliemsehes for 
discussion 

lias been often leniailvcd that this disease niainly occurs in the aged, but 
this view cleaih needs modification, foi out of the 1C cases m vliicli the age is knon’n, 12 
were not over sl\t^ and 3 not over forty 

Symptoms — The information on this bead is %ery meagre, but it is cMdent fiom 
Cases 11 and 12 that the disease may exist ■nithoiit gmng use to symptoms at all, and it 
IS significant that the first 12 reported cases 'Mere all discovered post mortem In otliei 
cases there nere symptoms directing attention to the stomach, usually dyspepsia md 
htemoirhage, and, in the treatment of a supposed chronic gastritis by lavage, the first 
ante-mortem diagnosis was made (Case 13), for a portion of tumour was found on the 
stomach tube In the last tiio eases the diagnosis uas made by radiography, which shoved 
a cliaiacterislic mottling of the baiium sbadov ovn case shows, however, that this 

IS not always evident In Case 18, Balfour vas fortunately able to excise the vhole of the 
affected pait of the stomach and this is, I believe, the first recoided instance of the 
deliberate diagnosis and radical treitment of the disease Apart from radiography, the 
diagnostic point which Balfoui chiefly stresses is the complete absence of free hydrochloric 
acid fiom the test meal 

Number and Position of the Tumonrs — Of 19 cases in vhich the stomach vas 
examined eitliei at operation or post mortem, m 5 there vere less than six tumours, 
leaving only 14 which could be desciibed as diffuse polyposis In only a lev of these vas 
the precise situation of the polj'pi stated but in these the situation is rather striking In 
3 cases the tumours are described as being almost all near the pylorus, vhile in 4 otheis 
it IS expressly stated that the pi lone area was free fiom tumours The contrast is veil 
brought out by a comparison of Balfour’s case vitli my ovn , in Ins all the tumours vcie 
vitliin fiye inches of the pylorus, in mine this was the only pait of the stomach free from 
them I can offei no explanation of this cutioas localization of the tumours The gieatest 
number of tumours counted in any one cise vas 250 

Association with Other Diseases — Menetuei legaided aitenoscleiosis as a ciuse of 
tins disease ind found it in most of his cases It is not uncommon in middle-aged people 
of the hospital class Theie was eiidence of tuberculosis m 4 cases and of S 3 ’plnlis in one 
Syphilis has also been suggested as i cause, but in Balfour s case the 'Wassermann reaction 
vas negatu'e I do not think there is enough ciidenee for anj of these diseases to be 
regarded as the cause 

Association with Carcinoma — There veie onh 4 cases in the vhole series of 20 
(including mi ovn) in vhich polypi vcic associated vith carcinoma, and m ea,.h case the 
circmoma vas at or verj^ near to the pyloius The airangement of the poll pi dilltrs m 
each case In Case 9 there veie multiple polypi neai the growth, in Case 12 there vas a 
single polypus neai the growth, in Case 17 a sincle pol 3 'pus some distance fiom the giovth, 
and in my ovn case tlicie vere multiple poll pi all distant from the grovth 

One’s fiist thought on finding poll pi issociated vith carcinomi is tint thee arc 
secondaii giowtlis bi permeation oi implantation On this iiev their peeuliai arrange 
ment in nw ovn case is very difficult to explain and the tumours vhitoier thei arc, 
are ceitamli^ not in the least like secondari carcinomata Alternatively, carcinomi mai 
liaye started as a malignant transformation of one of a number of pre-existing poll pi 
P Menetrier and Clunel m reporting Case 12, bring strong tiidence m fiiour of this mcv 
In this case there vere tvo tumours on opposite vails oi the stomach near the pilonis 
One vas a tipical poll pus and the other a largei sessile tumour adherent to the muscular 
CO its On section it proi ed to be carl 3 carcinoma In mi case, hov ei er, the carcinoni i 
vas of the flat epithehomatous tipc md could hardli haie originated from a polipus , 
moieoier, the nearest part of the polipoid area vas four inches ivai In this case tlic 
caicmoma mai hai e been a coincidence One can sai at am rate, that malign mt 
change in gastric poll pi is not len common, since in tvelie post-mortem examinitions 
at an aierage age of 58 lears carcinoma vas present m onli tvo cases 

Nature of the Tumours — It is a striking fact that the voik of Menetrier in^ 1888 sti 
remains the most complete account of these tumours His n mie, poliadenome , suggests 
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growth, but ius description certainly gives the 
tumours as inflammatory m origin, and he is very insistent m each case 
of signs of chronic inflammation ot the intervening mucous membrane ' 

insistent on this point eren m the case of a stomach which contained one single poljpus 
and rrhich is therefore excluded from the table above Though I hesitate to disagree v tl 
so careful an observe! I am not convinced of this chronic inflammation iSo other imter 
appears to have found it, and von Saar definitely states that m Ins case it iias no presen 
In m> oiin case Dr Lawrence Ball who kindly examined the specimen for me, assures 
me that the mucous membrane between the tumours ivas perfectly normal and lie examined 

it specialli, for signs of chrome inflammation 

As regards the tumouis tliemsches, hlenetrier’s description still holds the field, though 
liter knowledge has shoiin that the two types of glandular overgrowth which he 
itlemptcd to distinguish, frequently eo-exist in the same case Of the later writers 
Megic, ion Saar, and Balfour describe the tumours as adenomata, while Chosroieft 
ilescnbes his case as “ polypus with carcinomatous metaplasia in part’ The timouTS are 
ccrtainh not inflammatory' m the sense of being infective granulomata The glandular oi'ei- 
giontli IS such that the mucous membrane becomes some ten times its normal tliickness, 
ind the tubules become irregular and frequently cystic Although a certain degree of round- 
celled infiltration has been described by' Menetrier, it is clear Irom bis excellent pictures 
that the thickening is due to glandular overgroirth and not to inflammatoiy exudate So 
f ir the tumour fairly' pistifies its title of adenoma On the other hand, it has no capsule 
iiid not eycn a clearly' defined margin, for its edge gradually merges into the normal 
mucous membrme in whicli respect it resembles an oy'ergrorvth due to chronic irritation 
One IS familiar with the fact that overgrow'th of squamous epithelium is produced 
In chronic irritation, and in certain cases by' infection The common ivart on the skin is 
in cxinqilc and though I hcheie no organism has been isolated its infectious nature is 
Well rtcoiiiii/cd Tlicre seems no reason why' a similar infection should not produce oser- 
groiilh of llic cells of a mucous membrane and, if so, such oy’ergroyyth would take much 
the foini of these [lolypoicl tumours It would begin with a localized thickening of the 
imu oils iiumbr me (sessile st igc), and when this became big enough to drag on the stomach 
wall it would hccoiiic pohpoid Finally, when of considerable size, it would drag doyin 
soim of the subniueous coat also, forming the fibious core of the larger tumours so yyell 
dtsciihtd In P 'Mcncliicr and ( luncl 

In luu (il tlic iliscnco of a cipsulc and the blending of the tumour with the normal 
niiKous iiKinbruic 1 tiniik these growths should be described as papillomata rather than 
IS idinomui, ind I im coiiMiieert that they will cicntualK proie to be something in the 
II dull ofiiiftilnc a irts on the mucous inembr me of the stomach 
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THE APPLICATION OF THE WEDGE PRINCIPLE IN THE 
FASHIONING OF A TIBIAL ‘BRIDGE’ GRAFT 

B\ R E KELLY, Luerpool 


The weak point m all sliding bone giafts has -ilnaj^s been their fixation It Ins been 
generally conceded that a fiim fixation gives the best results, although some authoiities 
have stated that a too firm fixation is deleterious on account of the destruction of the 
bone-forming cells by excessive pressure A moment’s consideration of the actual pres 

sure exerted by the muscles on the bioken ends ot anv 
fracture ought to eon\ince anyone that the piessiire cannot 
be too gieat oi the fixation too peifect 

If the surgeon uses a tvm saw and cuts his giaft with 
parallel sides, it is obvious that the bed is tvider than the 
graft b}' the thickness of tivo saw-cuts If he elects to 
bevel the sides of such an inlay, he ceitainly vill get a 
closei union , but to ensure absolute contact and firm 
fixation, the bevelled giaft must be fixed bj^ pegs or sutures 
Obviously, a better fit could be obtained by making the 
inlay exactly the width of the bed, but that would neces- 
sitate cutting the gratt from the opposite limb A ‘ budge ’ 
graft, fashioned after the method of Hey Groves (the cricket 
bail giaft), IS difficult to make, requires caieful fitting, and 
is exceedingly dilficult to insert The usual method of split 
ting the fractured bone in order to get the ‘ ciieket bail ’ m 
place sometimes lequires great foice, and may even lesult 
in such splinteiing that the fixation becomes imperfect 

In a short paper in the Bnmsii Jourisal or SuRGnm, 
Vol vii, No 28, I described an operation for the relief of 
slipping peroneal tendons Here a tiny' graft of the fibula 
vas cut with double-wedged sides Mere pushing backwards 
of the giaft fixed it firmly in its new position without the 
aid oi a peg or suture The application of this wedge 
principle may be used in any sliding gialt The inlay is 
fashioned in the form of a long wedge, so that, in moving it 
to its new' position, it is giipped along its whole extent by the 
bed The diagram (Fig 171) seryes to illustrate the method 
I also append a; raj photographs of a patient on whom I 
operated last year 

Mr X , age 31, w as knocked dow n by a char-a banc, 
sustaining a bad compound comminuted fracture of the lower 
ends of the left leg He thinks that the wheel went right 
osei his left leg The wounds were excised, together with 
innumerable small contaminated fragments ol the tibi i 
After a prolonged convalescence of a ycai, he hid reco\ cred, 
with oyerlappmg of the fibula and non-union of the tibia, the ends of this bone being 
about in apait The destruction of so much tibia was accounted for by the loss it 
the first operation and the further subsequent remoa al oi loose iiid necrosed fragments 
At one time amputation was seriously considered, but as he retained a good blood- mi^ 
neise supply to the foot one refrained from the major operition m the hope of grifting 



Fig 171 — Illu'-tratni£T the met lod 
of apphing ffie bridge g'mft 



WEDGE PBINCIPLE IN TIBIAE ‘BRIDGE GRAFT 2.T3 


Inter on The position it the time of "i ifting (Oelobei, 1021) n is ns follows 0\nl iji- 
ping of the fibuli contael but no bom union, between the niipti libnl.ir fr.ifinunl mnl 
the lower end of the tibia , fan iinAeincnl al the ankle and .in ml.iel fool, bnl epiite 
useless for weight support {Fig 172) Theit w is niaiked itroplu of Ihe bones 

Operating with i tourniquet, i long ineision was made mci the mteinal suifiet ol 
the tibia light down to bone, exposing ilniosl the comjih te libii The penosteinn w.is 
lifted with the flaps, and the whole operition earned out snbjHiiosle ilK If there is .in\ 
Mrtue in the deeper laser of the jieriostenni fiom i bone-inodneing jioiiit of siew snieh 
It IS better to lease it iit sidi with its blood-sniipls nil lel, th.in to luose it with the graft 
but sequestered eompletels' from all e.iseular connections I h.ise so often seen tin peri- 
osteum destroicd or torn off in ml is graft despite special efforts mule to ineserse it 
that I am consanced it is safci to lease it attached to the tissues oserlsing it 



Fia 172— Before Rrafting 


Fir 173 — immediately after grafting 
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Tracked bcfoie the required extension is attuned 4 further safeguard, lion ever, to pn 
vent the graft slipping upwards was made plaeing a stop oi cateli at its upper end, 
A thin sliver of bone was cut with an Albee san, about jn vide and 1’ in lon-r 
upon the side of the bed above the graft This nas savn through at its lover end, 
but left attached at its upper A chisel rvas inserted into the saw eut, and the 
lonei end of the slice levered inwaids and fixed into its nev position bv the insertion 
of a tinj fiagment of bone This latch prevented anj movement upwards of the wedge 
(see Fig 111) It could, of course, be done on both sides, but appiiently this was not 
iiecessaiy Fig 173 shows an i-ray photograph tiken immediately atter the operation 
Note the atropine character of the giaft The ‘ latch ’ does not show w'ell, but it can be 
faintly seen on the flbular side of the tibia F/gs 174 and 175 w'eie taken fire and seren 
months later The increase in strength and in thickness is well shown Note also the 



lir 17! — ri\e mo-tli= after{,iaftins Tir 17 j —S c\ en montlis alter grafting 


derelopnient of buttiesses It is perhaps superfluous to add tint all fibrous union, muscle 
etc, were removed from between the fractured ends before sliding the bridge graft into 
Its new position Further the lounded fibrous ends of the bone were sheed off 

I think this method of using i wedged grilt to be of distinct raliie in eases of a 
similar nature where from atrophj of the bone, a surgeon is disinclined to use r grif 
about whose stabihtr he is soinewhit uncertain Obraouslv it maj also be used for a 
recent fracture, the onh point to remember being that the fractured ends must ht in 
perfect anatomical apposition, ind kept so whilst the graft is being cut The portion o 
graft which is not used, nameljx that from the lower end, nna be put back in the spicc 
Teft m the upper fragment If the angle of the wedge is correct, the fixation is pcrlcc 
Joiners often use a double wedge An\ giaft, c\en a parillel-sided one nm be saw 
in two M cutting it diagonalh B\ sliding these wedges in opposite directions the gri 
mas be wedged m its bed so firmlj that extraneous fixition is not necessars 
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I — Introduction 
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VII ^JiIoDE or Sprlvd oi Caucinom v into Boni -m vrrow 

I III Evidences oi the Emboiic Origin oi Mitvsivsis in iiii Boni 

VI VRROVV 


I INTRODUCTION 

The cMstence of deposits of mTliirmnt tumours in the bone-imnovv li ul been uab/cd 
by morbid anatomists and surgeons a verv consider iblc tunc bcfoit iin definite c\pl illa- 
tion of the fact was av'ailable 

The early conception of the foimation of deposits oi cincei in tlie bonc-iiitnow 
depended upon a belief m the CMStence of a ‘cancerous diathesis . which was cipiblc ol 
manifesting itself in ditCerent regions of the bodv, eitl'cr at tlic same time oi siicccssiv ch 
Sanson’^ described a case m which a woman with a scirrhous cancel of tlie bieast of less 
than a \ ear’s duration, broke one femur while moving in bed During the manipulations 
necessary foi the reduction of this fracture, the other femur broke At autopss, theie 
were many cancerous deposits throughout the skeleton , almost all the segments of the 
vertebral column were filled with tumoin tissue, as weie also the fiontvl bone and the 
medulla ot each femur In the last-named position, Sanson st ites that the tumoui 
appeared to hav^e grown from within the bone outwards He sums up the case as follows 
“qiii a oflert 1 example peut-Stre le pins complet de ce qu on nomine li diathese 
cancereuse” 

The fundamental contiibutions to oncologv which were made bv' Vncliow made it 
necessary immediately to find some explanation of secondarv' caneeious deposits which 
did not depend upon the metaphysical conception of a ‘cancerous diathesis It soon 
became ohvaous that the explanation of the process of formation of metast ises w as to be 
looked for m the blood or lymph The conception of the formation of metastases bv 
means of emboli consisting of cancel cells soon found abundant histological confiimation 
The credit of pointing out the importance of a process other than embolism belongs to 
Sampson llandlev' He has demonstiated that spread from a primarj carcinoma of the 
breist is mainly by a process of ‘Emphatic permeation that is to savq growth takes ]>lace 
along the lymphatic channels from the primarv focus outwards In the course of such 
permeation, the epithelial cells maj be destrojed by a process of perilymphatic fibiosis, 
or thev may proceed directly along these channels until they reach another organ, vvheie 
obstiuction to their onward course will result in the formation of a metastatic nodule 
which IS luge enough to be detectable macroscopically Obstruction to onward piobfera- 
tion mav take place at anj part of the lymphatic system, and where this occurs there 
w ill he lorm ition of a cancerous nodule e g , in the skm 

The purpose of this papei is the detailed discussion of the evadence which relates to 
the piohkm of metast ises m bone In order to attack this much-disputed question, it 
IS ncoessaij to have a clear understanding of the anatomy of the bone-marrow, and a 
knowledge of the origin of this organ in the embrvo In a paper read before the British 
Hcdical Association at Glasgow in Julv, 1922, the present writer has desenbed the macro- 
stopic anvtomv of the bone-marrow at dilferent ages and only a brief siimmarv of this 
siib|ect can be given 
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n THE ANATOMY OF THE BONE-MARROW 

At bn til all the bones of the skeleton except those of the cranium contain red niir- 
roiv in ivliich there is no fatt}^ tissue eitlier niacroscopically or microscopicallj As age 
advances fatty tissue appears in the marrow, but is not present in equal amounts in all 
the bones 

The vertebral, sternum and ossa innominata contain red marrow throughout life, 
and only microscopical amounts of fat are detectable even in advanced age The ribs' 
arc also storehouses of cellular marrow throughout life, but m advanced age a patch of 
fatty tissue usually appears at the anteiior end of each rib and extends for about one inch 
from the costochondral junction 

The long bones present changes which are rather more dilhcult to describe accurately 
and briefly At birth the limb bones contain red cellular marron in the diaphj^ses as nell 
as in the epiphyses The cellular tissue is divided into eompartments by firm bonj 
trabeculffi, and these take part in the series of changes which are normally associated mth 
the attainment of the adult condition of the bone-marrow Throughout childhood the 
marrow lemains led, but fat is lound in appreciable amount microscopicallj^ It is not 
until the age of puberlj^ is i cached that macroscopically visible fat is found in the shaft 
This first fat is visible just below the middle of the shaft in all the long bones and is siir- 
lounded by cellular marrow, which lies at the periphery of the medullarj cavity Exten- 
sion of fattj' change proceeds fiom this first formed mass of fat m both directions The 
rate of spiead in the distal direction is moie rapid than in the proximil Although the 
mode of fattv metamoiphosis is the same in both the proximal and distal limb bones, 
there is one great difference, viz , the con\cision into fat is complete more quicklj'' m the 
distal bones At the time nlien the whole of the radius, ulna, tibia and fibula are filled 
nith fat, there is still a patch of red marrow at the upper end of taeh humerus and femur 
This patch of led cellular marrow persists throughout life, microscopically it is obvious 
that there is a very considerable amount of fat even in this red patch 

The epiphj^ses of the long bones undeigo a similar fatty met imorphosis, nliich is 
complete earliei than is the case in the shafts The conversion of cellular marrou into 
fat IS accompanied bj”^ disappearance of many of the bony trabteulm m the shaft, but there 
IS less disturbance of these structures in the epiphyses Ihe residual patches of eeihilar 
marrow at the uppei ends of the diaphvses are practically free from bony trabecul'e 

The small bones of the hands and feet liave not been examined sulficienth frequently 
to enable me to describe the changes in detail, but it is eertain that conversion into fat 
IS complete in them at an e irher age than is the case even in the ladius and ulna, ete 

Summary of the Distribution of the Red Marrow in the Adult— In the adult the 
a ertebrre, sternum, ossa innominata and the greater part of each rib contain red cellular 
marron 

The only red nianon m the long bones of the limbs is found in a small area at the 
upper ends of the diaphjses Longitudinal section of the long bones gives an incorrect 
picture of the exact distribution of the red marrov, uhereas tiansverse section demon- 
strites that the fattj^ tissue is mainly confined to the axis of the medullary caMti, 
ulnle the periphery still contains some cellular marrow for a aarjang distance belov 
the lover edge of the definite mass of led marrmi aahich is so aiell seen on longitudinal 
section 

Changes in the Distribution of the Red Marrow in the Adult — If hen one bears in 
mind the hematopoietic function of the bone marrov in post-natal life, as demonstrited 
bv Bizzozero^ md Neumann,'’ it is obaious that anj' condition of the bods vhith deminds 
an increased siipplj of blood-cells, either red or aahitc aaill throv a large amount of cxfri 
vork on the hematopoietic depots If such a demand be comparitneh slight or of 
short duration the existing tissue vill suflice to produce the cells required this is ‘•cen 
m the ordInar^ process of digestive lelIcoc^ tosis If, hoveser, the dem ind is intense 
Tnd long continued it vill be neccssarj for the cellular marrov to Inpertropln in oner 
to supph an adequate number of cells to the circulation Such hjpertropln is seen m 
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sx’t ua’:;: 

vaiieties of stimuli 

III the blood-vessels of the bone-mahrow 

Ti,e gto,, •.n-.omv ot «.c Mood-NC«oK of Iho .l"'d 

apimrentlv the oMiemc import mcc of i ,'i..,nl„iii„„ of llu lilooil-rcrrolr 

but e\en ordinur\ 


in 

mass 

micioscopic sections 
stained u itli eosin sliou 
the distribution of the 
blood channels quite dis- 
tinctly In the fatti 
marro-\\ the blood channels 
are ordmaic u ell-formed 
vessels, but as soon as the 
red mairon is reached the 
conditions become much 
more difilcult to follow 
The red marrow is essen- 
tially a tissue consisting of 
innumerable blood chan- 
nels with extremely thm 
walls Outside these chan- 
nels are hsematopoietic 
cells Fig 176 shows the 
arrangement of the blood- 
vessels in the red marrow 
It IS obvious that the great 
w idening of the stream bed 
of the blood at the junc- 
tion of the fatty with the 
red marrow must involve 
a great decrease in the rate 
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Tie 17G — ^Tlie pftc freas in this ficurc represent the blood channels oC tin 
marrow the white nicas corresponil to lot while the dark dements arc the marrow 
cells Till section w s obtained from the marrow ot the femur of a man, a„c Ih Thi 
extreme lasculanti and the complicated amiioCmcut ot the course of the blood 
diaimels is w ell seen ( x 100 ) 


of flow in this area It is important to recollect that the veins m the medullary casits 
possess no aahes although it would appear that those just outside the cavity possess 
more than the number usual in other v^essels of the same size elsewhere The anatoms 
of the sessels and lymphatics of the marross s\as described m some detail by Schwalbe ^ 


IV LYMPHATIC CHANNELS IN THE BONE-MARROW 

It has been frequently stated that the bone-marrow' contains no ly'mphatie channels, 
but I base been unable to find any' reference to experiments relating to this matter 
Ziegler^ and Roger and Josue® state that there are no lymphatics in the marrow, but giy'e 
no reasons for making this statement Tlie extremely' careful work of Sampson Handles 
on the subject of lymphatic permeation has made it imperative to attempt to settle the 
matter Dewey and Noyes' have used a aers' fine technique for the demonstration of 
iMiiphatic elimnels in teeth, and I have made use of this asith slight modifications to 
in ike it applicable to such large objects as bones The material used for injection was 
Prussian blue ground up w ith ether and turpentine in a mortar 1 have found that it is 
jiossihle to inject the lymphatic channels m the periosteum with comparatively little 
dilhculty the injection material passes from these channels into the bone and from it 




288 


THE BRITISH JOURNAL OE SURGBST 

into the endosteum, but I have been quite unable to find any evidence of a connection 
between tliese penosteo-endostcal lymphatics and the marrow tissue If an in3ection 
IS made with the modified Dewej Noyes canniild diiectly into the mairow tissue by 
screwing the cannula into the compact bone, the in]ect)on mateiial passes into definite 
channels in the mairow tissue The difiicultj'^ of regaiding these as lymphatic channels 
ivas the fact that the injection material emerged from the veins at the large foninim 
The next step in the inr^estigation of these channels was an attempt at a double 
injection, i e , of both blood-vessels and lymphatics in the same specimen The method 
adopted was as follows The blood-vessels w'ere injected with a earmine-gelatin mass, and 
when this mass had been completely solidified hy cooling in iced w'atei, an attempt was 
made to inject lymphatic channels thiough the Dew'ey Noyes cannula Even if consider- 
able foice was employed in the attempt to fill Emphatic channels, the Pnissian-bhie 
ether-tmpentinc mixture could not be made to move along the mairow tissue The 
necessary conclusion w’as tint the channels, which w'ere filled with the blue suspension 
m the previous cxpeiiment, were only blood-vessels It appeared possible that a few 
lymphatics might enter the long bones along the tendons of attachment of the great 
muscles, but no communications could be detected between their fascial Ij'mphaties and 
the mariow tissue 

In conclusion, the only statement possible at the present time is that modern methods 
of injection do not demonstrate the existence of any structures m the bone-marrow w'hich 
resemble lymphatics in structure or distribution Tlie WTiter w’ell realizes that negatne 
evidence of this character is not necessiiily of value, but the absence of lymphatic channels 

from the marrow is only a minor 
portion of the evidence upon 
winch the present paper rests 

V DEVELOPMENT OF THE 
BLOOD-FORMING TISSUES 

For the purposes of the 
present discussion there is little 
advantage in giving the well 
known details of the derelopment 
of the blood in the embryo, but 
although no thorough eonsidcra 
tion is necessary, it is essential to 
lefer to a few of the finer dctuls 
of the histogenesis of the blood- 
cells 

There appears to he little 
doubt that IVeidenreich® was 
perfeetlj correct in Ins contention 
that the white cells ot the blood 
are not pnmanh tiiic blaacl-cells 
but ire leilly speciihzcd de%e]op 
ments of the priniitn'c iinccbo- 
cj tes, th it IS, ceils formed in the 
primitn e body cas it\ and only 

secondarilj in% amble components 
of the blood picture II hen the 
de\eJopment of the erjthrocitcs 
IS considered, i sere different 
nrr ingement is obeious Figs 177 md 178 show blood islands on the wall of the o 
SIC of the canire enihreo and the human embryo icspectieele It wiU , 

the dee elopment of the red cells is an entirely intrae ascular process an sc i 



I IC 177 — fi.urt- one Wood lUma from ftt wall o' the 

folk ■5 11 - of the omhnomc cunn The dcir portion ni the upper pirt 
of the photo-riph repre-mts the e\tra tnibrt onic <nift n« nrciim 
<5cribi(l tcHuhr m-i^s u, the Wood ishnd whuh is sunooiided lu the 
primitiri (-udotiicliiini of the les-cl nhiit the red eelh ire in of 

ihircn nti ition m tlic interior The cells nroiiiul the blood i Hnd bcloiu to 
tin. 1 oik nc ( X 1 ih ) 
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other observers Irnre noted that the process of e.Mhropo.cs.s .n buds >s pr.rch n.t, r- 
vascrilar, vhtle leucopoiesis is extnvasciil rr 
The reason for this peculiar 
arrangement vill be obsioiis from 
the description of the diflcrent 
mode of the origin of these tr\ o 
types ot cells The concejition 
of tno trpes of Iranatopoicsis 
does not im ol\ e the conception 
of tno ancestral cells for the tvo 
tripes of blood-cells , tire lining 
cells of the marrov produce red 
cells on the side touards the 
lumen, vhile vhite cells are pro- 
duced on the other side In this 
nay an explanation ot the ordin- 
ary hr perplasia of the red marrov 
IS avrilable under no conditions 
does one find a spread of the 
leueoblastic tissue vithout a con- 
temporaneous spread of the 
erj'throbldstic the cons ersc is 
also true Similrrly, no inpiry to 
one process can leare the other 
completely intact The present 
rvTiter has dealt uith this subject 
more fully m a paper read to 
the Pathological Society in July, 

1922, uith W T Hilher 

VI THE CHARACTERS OF THE BLOOD PICTURE IN CASES OF CARCINOSIS 

OF THE BONE-MARROW 

The realization of the hajmatopoietic function of the adult bone-marrov uas soon 
folloued by a partial comprehension of the grave alterations in the character of the blood 
picture uhiclr vere observed to follow the presence of metastases in the nrarrov The 
blood picture m such cases vas found to resemble that of ‘pernicious ansemia’ in many 
particulars, and in fact the first description of such a case by Ehrlich’® vas that of 
pernicious anaimia -with incidental formation of a sarcoma 

lire literature of h'cmatology now contains details of many cases of this description, 
and it uould appear that the alterations m the blood picture are independent of the site 
o the pnmarj grouth, and are only related to the presence of metastases in the marrow 
eritions of this ‘pseudo pernicious’ type have been described in cases vheie the 
prim-wy growth nas m the stomach by Sclileip,” Parmentier and Chdbrol,’^ Harrington 
eacher,’® and Harrington and Kennedy , in cases of cancer of the breast by 
^ pstein,’® Houston’® , and a case reported by G R Ward” was almost certainly of the 
1 C c laracter, although no confirmation was possible, as an autopsy v as not permitted 
* * ’■^ported a case of this tvpe m vhich the primary gro-wth appears to have been 
bio 1*^ ®^P’ ‘’renal gland , Reichmann’® described a case -vrith similar alterations m the 
cise'^ P’'^*-’n‘e and a primary grorvth in tire ccsophagus , Schleip” gives details of such a 
moth' "^'^i prunarj tumour vas a colloid cancer of the appendix, and also reported 
m th''^^ ''“ere the primarj focus vas m the jav There are doubtless other cases recorded 
that tl ' ^ think that sufficient ex idence has been presented to make it clear 

nf relation betu een the site of the primary tumour and the character 

m rnc blood change 



Pic — ^Tliis lifnire shows similnr npponnncr« to tlio=c (Upiotoil in 

tlio previous one, but this specimen ivis obnincil from o limmii embrjo 
(X loO) 




240 


THE BRITISH JOURNAL OF SURGERY 


It must be borne m mind tliat almost everj’^ case of cancel sliows a definite degree of 
ana?mia, but this is not of i specific cfiaractei Although the oidinarj amemia of cancel 
IS not dependent upon the presence of metastases m the bone man on, it is dependent 
upon changes m that organ Tlie clironic ana;mia of protracted cases of c nicer leads to 
an increase in the amount of red cellular niairon in the bones 

It nould appear fiom the work of JMcMastei and his collaboratois “ that luenioglobin 
or one of its decomposition products is the essential stimulus to increased hxmntopoiesis 
after destruction of red corpuscles in the body The casts of cancer in nhich the liver 
does not give a ‘free iron’ reaction aie very rue, and are always those in which there is 
little oi no increase in the amount of ltd mariow m the bones 

This increase in the amount of the red mairow is of great importance in connection 
with the present subject, as I propose to demonstrate that the led mariow is the site of 
deposition of cancer in bones A biief description of the alterations in the character of 
the blood picture in these cases is necessary, because they are not usualh^ quite easj to 
mterpiet, and also because some recent writeis appear to be unaware of them and thus 
aie led to publish misleading interpretations of a blood picture In a recent controversA 
arising out of a paper by Izod Bennett and Dodds-^ on the nature of the achlorhydin of 
pernicious anaimia, there has been an example of this misinterpretation Dr A E 
Hurst-^ suggested that the development of ‘peinicious ana;mia’ in four cises of carcinoma 
of the stomach after total gastieetomv was evidence of the primary character of the 
achlorhydria of pernicious anajmia Unfortunately, no detailed account of the blood 
picture was published, and therefore no definite statements can be made, but when one 
notes the great similarity between the condition of the blood m cases of carcinosis of the 
marrow and in pernicious anaemia, one would be chary of accepting the e\idence of the 
true ‘pernicious’ character of these cases 

In this section I shall consider some of the cases of this type which hive been 
published during tlie last fifteen years One of the most cirefully described cases with 
■which I am acquainted is that published by Harrington and Teachei The patient nas 
a woman, age 04, who suflered trom vague pains m different parts of the body , the most 
noticeable abnormality which was detected w is a very definite anicmia , meloma was 
frequent The authors report several blood-counts, of which the following is a typical 
example — 


Hcd corpuscles 
Haemoglobin 
Colour index 
Leucocytes 


1,600,000 pel c mm 
35 per cent 
1 09 

1 1,000 pci c mm 


65 00 per cent 
0 TO 


A differential count of the leucocytes ga\e the following result 
Neutrophil poljmorphonuclear cells 
Eosinophil „ 

Basophil „ , 0 00 

Ljmphocvtes 10 70 

Large mononucleais and trmsitioinis 18 SO 

jMj elocjdes h 80 


Ihe 


In counting 500 leucocytes thea noted 29 megaloblasts and 4 normoblasts 
authors state that mj^eloblasts were present, but no figures are gnen 

Three weeks later the most marked change in the blood picture was a rise in the 
number of mjeloe\d;es up to 0 per cent of the total number of leucocytes Poljchromato 
philia and punctate basophilia were well shown, but there was onh slight poikiloc^ tosis, 
while megdocjtosis was yery marked 

In tins case the autopsi, showed that the^ had been dealing with a case of scirrhous 
cancer of the stomach with numerous metastases in the ribs, sertebre and femur 

Harrinndon and Kenned^ reported a similar case m which the total mini ler o 
leucocytes per cubic millimetre was 10 000 and the prinnrs tumour was in the stem icii 
The Icucocsdes were present in proportions somewhat similar to those in the first eis , 
thus there were 2 per cent of nneloblasts while the imelocites formed 0 i per cent oi 
the total number of Ieucoe\-tes The colour index was abose 1 
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Paimentier and ChabroP"- lepoitcd a s.mdai case m iiluch the pinniri lumour iias 
also m the stomach Onh one blood-count ai is peiformcd pist hcfme death and, ill houpl 
fa"" definite ana^nua ii.th a high eolom index theve isere onh 1.00 leuco- 
cytes pel cubic millimetre , .wmniv 

Schleip» has reported blood changes of this Upc in three cases, in ailiich the ]iruuiiN 

tumours Mere m the stomach, appendix, ind in\ rcspcctixch , . 

Houston’s easel' of carcinoma of the breast uith nictast ises in the hones slioucd a 

colour index of 1 28 , , i r i 

Reichmaims case of carcinoma of the oesoph igus’' slioMcd a colour index of onh 

0 66, but the blood picture yas of the same charactci in other respects 

Ho good purpose yould be screed be referring m det ul to the large nuinbei of other 
cases yliich cm be found in the literature It may peihips be seieiccible to giec i 
summarj of the changes of the constitution of the blood picture eehich cm be rcgirdcd 
as sulficienth characteristic lor the diagnosis ot caicinosis of the bone mirroy to be midc 
during life 


CmCINOSlS Ol THE Maruom 


1 Reduction in the number of icd cor- 1 

puscles 

2 High colour index, not alw iss ibo\e 1 2 

2 Slight leucoc^'tosis 1 

4 Leueoc^dosis due to increase of ncutro 4 

phil polymorphs 

o Anisocjdosis, etc , well marked I 

0 Nucleated red corpuscles present, both 6 
normoblasts and megatoblasts 
7 Jljelocades and mjeloblasts piesent 7 


‘PlllMClOtS 'ixiMiv’ 

Simil ir reduction 

Colour index usu illj ibo\c 1 
Usually slight leucopema 
Relatn e h niphocj tosis 

Siniilir appear inces 

Ain i>s present, but a u% m number at 
diffcicnt times 

Aljelocjtes arc not imcoinmon, mjelo 
bl ists are rare 


It mil be obvious that the essential feature of the blood picture in these cases of 
carcinosis of the hone-marroM is the evidence of a giave disturbance of the erji;hropoietic 
organs yliile, m addition, there appears to be some interference of a stimulating natiiie 
acting on the leucopoietic mechanism 

At tins point it might be instructive to refer to a different type of case yhich I had 
an opportunity of examining both before and after death 

Tile patient vas a man, age 40, vith yell-developed Hodgkin’s disease Examination 
of Ills blood revealed the follov mg surprising picture — 


Red corpuscles 

H-emoglobin 

Leucocytes 


4,650,000 per c mm 
90 per cent 
45,000 per c mm 


A dilfeiential count of the leucocytes revealed the folloying proportions — 

Neutrophil poh morphonuclear cells 75 per cent 

Neutrophil myelocytes 4 „ 

jMjelohlssts 13 

Lj mphoGj^tes G 

th ll count a ueek later shoved little change m the blood picture In this case 

IS evidence of anv interference m the process of erythropoiesis, but there 

en ii, much alteration m the mechanism of leucopoiesis 

tore secondary carcinosis of the marrow m the htera- 

that of n! i\! picture vas of this extraordinary character The first case was 
H2 600 ^ Entz,=3 m which the leucocytes reached the surprising number of 

''Pl'een Vu stated that there vas no myeloid metaplasia m the liver and 

e llJkVmrnf T' a 

tl'chier "i7"rpp^^ the mjelogenous tjTre nith the vell-knovn anatomical changes in 

"nportance in th to a cancer of the stomach The second case is of little 

l^ntr stated that iT Presents some dilficulty Dieballa and 

teci that both the brer and the spleen were enormously enlarged m their ease 
\ — -NO 3S ’ 

17 
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and, as they offer no explanation of tins phenomenon, it seems fair to leave their case out 
of consideration, and it has only been included in order to give completeness to the account 
of the varieties of blood change Avhich have been known to be associated with cancer in 
bone-marrow 

Blood changes of the ‘pseudo-pernicious’ type have aroused considerable interest, 
mainly from the point of view of diagnosis, but it appears to me that there is another and 
wider interest, as affording evidence of the mode of spread of cancer into the medulla of 
bones In the section which deals with the development of the blood formin')- tissues, 
I have pointed out that erythropoiesis is an intravascular process, while leiicopoiesis is 
extravascular If the very equivocal case of Dieballa and Entz be disregarded, it wall 
be noted that the essential change in the blood picture in cases of carcinosis of the marron 
IS a grave disorder of the distribution and appearances of the red corpuscles in the circu 
lation, w'hile the leucocytes show a far less intense degree of change 

It IS usually admitted that lymphadenoma (Hodgkin’s disease) is of the nature of a 
chronic granulomatosis rather than neoplastic in character The mode of infection is 
quite unknown, and even the means by which deposits in foci distant from the primaiv 
granuloma develop is uncertain There is no evidence pointing to a transfer of cells in 
these cases from one organ to another Occasionally it is possible to see the lymphadeno 
matous process invading the walls of veins, but there is no evidence that cells capable of 
growth elsewhere are disseminated in this manner Although the unknown virus of this 
disease may be earned in the blood-stream, there arc no histological appearances which 
would lead one to suppose that the granulomatous tissue develops primarily in the blood 
vessels As all the evidence shows that lymphidenoma is an extravascular process, it 
IS not surprising that deposits of this granuloma in the bone-marrow lead to alterations 

m the distribution of the circiilat- 



FIG 179 — Case 4 This shows tho 'iiiP')'H"')icc ot '•di nnced "elitmous 
dG^cnentiou of flio m-irrow It will he noted that in the de^lClIer^ted 
areas there are no imrron cells and a lick of endenee of marrow reaction 
in a case of this description is not surpmmg (X 100 ) 


ing leucocytes The case which 
IS partly described above showed 
large masses of lymphadenom i 
tous tissue in the marrow of 
many of the bones, and these 
were regarded as the cause of the 
strange blood picture which had 
been noted during life 

This case is, therefore, an 
example of the effect of an 
extra-vascular lesion m the bone 
marrow' It would appear per- 
fectly justifiable to picsume tint 
the changes in the number and 
distribution of the red corpuscles 
in cases of carcinosis of the 
marrow are due to intravascular 
lesion 

At this point It must be 
admitted that cases of carcinosis 
of the marrow are on record in 
which there was no pseudo perm 
Clous blood picture Middleton 
has published such a case, where 
the primary growth was in the 
stomach He remarked on the 

absence of reaction in the marrow 


tissue Even if one cannot admit the existence of idiopathic cases of marrow 
these malignant conditions, it is possible to conjecture as to the cause of the ''osc 
of the pecuhar blood conditions Hig 170 shows a portion of bone-marrow from a 
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of catcinosis of the marrow {Case 4) m which no blood changes other thin tliosc of 
simple anfemia rvere detected during life The photograph shows a scrv advanced stage 
of ‘gelatinous’ degeneration of the marrow It would be smpiismg if so degenerate a 
tissue eould show' much sign of reaction to any form of lesion If metastases of cancer 
settled in the bone-marrow' at an early stage of the hfc-history of the primars grow th, one 
would not expect that blood chinges would be verj' well niaikcd, because of the absence 
of hyperplasia, due to lack of previous ana;mia 

A third cause of the absence of pseudo-pernicious changes would be great extension 
of the cancerous process, and extreme destruction of the marrow tissue G R \Yard'" 
made an interesting and important observation which bears a relation to this portion of 
my argument m a case of aneurysm of the aorta which w>as pressing upon and eroding- 
the vertebr-e, the blood was found to present no deviation from normal It appeals 
certain that the effect of deposits of cancer in the bone-man ow is specific, and there ire 
apparently insuperable difficulties about any explanation of the blood changes if the 
conception of an intravascular trauma is not accepted ^ 

Pseudo-permcious blood changes have been recorded m the 
c^l^tiri’e thesru T extremely dense fibrous character of the primarj' 

f ^ disease has been present for a siillicientlv 

long time to permit hjiierplasia of the marrow to have taken place 

VII THE MODE OF SPREAD OF CARCINOMA INTO MARROW 

to eSensio? to T^pTmiy^rro^X^dneS 

tumours as are ordinarily regarded ^ ^ neighbouring bones , only such 

as metastatic wall be considered 
The old conception of a ‘can- 
cerous diathesis’ is not discussed 
in detail the only modes of 
spread which fall to be considered 
are dissemination by the blood- 
stream and permeation of the lym- 
phatics Before dealing with the 
literature of the subiect, I will 
give a brief account of the cases 
which I have had an opportunity 
01 examining 

Case 1 — This patient w as i 

hoZlai Inf’ to 

nospital nith an ulcerated and dis 
charging nipple She stated that the 
conddion w is of tn o j ears’ du^ 

On examination, the left i 
was found to 1, ne been deiSye^t" 
ulcer ition, and a feu i 

Ihfl f the left Wa" 

the axSf;ff„:fed''"'C'^^ 

autopsy uas performed ofMaa ""of 

IS gi\cn here of the notes 

womS'shfcm'-Tarlf'’'^ "*°"t 
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poitil tracts A fe« retroperitoneal gl inds showed signs 



riG 181 — Casel llU5> fz^uic »Uous tlio ccntnl portion of the 

tumour Inch 1* «oen in tho proMoiis llie ron of cells ir, the 

centre is seen to be I3 iii" in a dofimto clnnno' « Inch la lined (.ndothejium 
It NMll be noted tint in ncithci of those figures is tlicrc am ijipearaiibc of 
blood clnnncls otliei tinii the one contaimri, the cancer coJla (x 200) 


of early nnasioa Jlie ribs were 
extensively inraded br nodules of 
tumour, which, in pi ices, filled the 
whole medullary caaitv, but did 
not penetrate the hone, and the 
periosteum was not iffected The 
vertebra; were extensnely invaded, 
and the metastases had produced 
softening m the affected bones 
The right fcmui was cut longi 
tudinally ind the cut section 
ippeared red almost down to the 
lower end, but m this red tissue 
theie were about a dozen white 
areas , the largest of these white 
ireas were m the upper third of the 
medullai 3 ' caaitj, while the smallest 
were in the lowest part of the red 
tissue The uppei epiphj^sis eon 
tamed red tissue and also tumour 
nodules, but the lower epiphjsis 
w as mainlv fatty and w as free from 
tumours The bonj tiabecula; were 
7}jnast zMe z/? -nad tissue 

of the shaft 

On microscopical examination, 
the primary growth w is found to 
be a scirrhous ciicinoma, and the 
deposits in the lI^e^ were of a 
simil ir character, although many of 
the nodules show ed marked necrotic 
change The metastases in the 
bones were of a more cellular 
character than the primarj growth 
and, in the case of the sni filer 
growths, resembled small radiating 


fungi m the surioundmg hj'^per 
plistic mairow tissue (Fig 180) 
iVith higher magnification it u as 
possible to see cjuite clearly that 
the tumour cells in the centre of 
such a mass lajf in a definite 
ehinnel, which was lined endo- 
thelium, and there w is no reason 
for supposing that this was not i 
blood vessel (Fig 181) 

I have to thank Mr 
Seymour Barling for permission 
to refer to the above case, 
which wms under Ins charge 

Case 2 — The patient w as a 
in m, ige 10 w ho w as di ignosed 
on clinical ecidence is suffering 
from circinoma of a bronchus with 
secondarj' deposits in the hvei 

The autopsy revealed the pre 
sence of i white miss of tumour 
it the root of the left lung this 
mv ided the lung tissue ind ap 
peared to iiise Irom a bronchus 
There w ere manj metast iscs in the 
liver, winch weighed 2500 grm 
Both suprarenal glands were inv ad 
ed bv nodulai tumour growth The 
sixTh rib on the left side w is 

inv ided hv tumour which li id per ^ 

forated the jienosteum on the pleiiril aspect, but had not invaded the plciiri The riglit ic 



ric JSt—Cmes Tiii6 fiziire “iioiia T mis olnitti^til" 

mtliemarron of the humerus The cirtum enbol mis i If, , 

dclinite channel and no blood ^ es o » art sf’on in tlit nci-bbournoou v / 
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sho\^ed a small mass "eertlc TOuknTim's^iccr>nto this nodule for i disl met of 

touranriant 

- ..n .s.o„ ortUc penes 

teum coidd be found o inmniir uis found to he i tcllulir t irunom i 

On m.cioscopical examination, the ,nd it asas casa to (iiul 

appeirances of the metastatic deposits in the humerus cm he seen in 18- 

I have to thank Professor J W Russell for pei mission to icfer to this cise, uhicli 


a\as under his charge 

Cme 5 —The patient a\ is a man, 
ige o3, admitted to hospital uith 
\n acute abdominal catastrophe At 
operation a perforation of a stercoral 
ulcer in the cecum uas found 

The autopss shoued that death 
uas due to general peritonitis foHou 
mg perforation of a stercoral ulcer 
in the caiciim m a man suffering from 
carcinoma recti 

No metastases could be found 
in in\ oi the organs, including the 
bones The onl\ long bone uliicla 
uas examined was the right femur, 
iiad in this the red marrou u as found 
to occupy the upper third of the 
medaallars casata, the remainder of 
that space being filled uath fat 

On microscopic il examination, 
the primarj tumour m tlie rectum 
w as found to bo an adenocarcinom a 
Sections from the red m arroav at the 
upper end of the right femur shou ed 
the presence of emboli consisting of 
tumour cells in the blood-a essels 
riic tumour cells lay in aessels uhith 
had a delimte endothelial lining and 
cont lined red bloorl corpuscles m a 
good stitc of presera ation (Figs 183 
ind 184) 

I haa e to thank Mr J B 
Leather for permission to refer to 
this case, aaluch aaas under his 
charge 



riC, IS3 — Case 3 Shons thp intraa accular ainnqcmeiit ol the 
CTOcer cells in the imrrem In the vessel m the loner part of the field 
there nre cpitheh iI tells in the ranldlt of the himen while the pcriphcn 
Is occupied b\ rtd blood corpuscles It will be noticed that there is 
pi letitalH no npppamntc of rmetion on the part of the marrow tis-uc 
iiid this Is tompaublc w ith the fne t that these metastases w ere o c\- 
tremelj t irh date m the liiston of this case ( ^ 100 ) 


C«ve 1 — The patient aaas a 

aaoinui ige 21 aaho had enjojed good health until about six aaceks before her death, aahen 
slic iiotKcd pain in the loner part of the back and the dea'elopment of lumps an the neck The 
oiood n i<, onla ex anaincd on one occasion about four dax's before death and no marked deva ition 
iroin file normal condition could be detected other than a slight detrease m the number of red 
toriuisoles winch were cilculited at 4 000,000 pet cubic millimetre 

1 1 ^ mortem examination shoaacd the presence of a tumour in the right lung The unner 
,^r tonsistcncc being completely conaerted into 

tu o n a\ t ' a”' '' The loner lobes contained onls a feaa discrete masses of 

Her 'bronchial glands, left suprarenal gland, and left ovara 

iilUd null tumour ' ^ surface of the heart, and these aaere found to be 

M..m!lA'nr\‘r IS far as n as possible and extensiae ma asion was found All the 

Ibi s ail! Ll ’''.'Yi*‘’*^’'' iY “T'' ""e maaded in a arjing degrees, as were also most of the ribs 
ixlli nb on the right side was dmost fractured ba groaa-th but, on the inner aspect, the 
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f'” Y*? Sro«tli from the pleural periosteum The tumour 

m tins ri)) liy ibout one inch behind the costoehondiil junction 

The left elavicle shou ed a condition of almost complete fracture, but the posterior 1 imella of 
compact bone avas not completely eroded There uere tumours in both humeri in each case 
these aveie situated at the junction of the upper third riith the Imver tuo thirds of the bone— the 
position of the red marrow normally present it this place m the idiilt The red marrow in this 
CISC occupied an area which was no larger than tint normal m persons of this age The compact 
bone sun minding the medullary canty was not eioded In the head of the right humerus there 
was a nodule ol tiimoui lying in the cancellous bone 

On tiansaerse section of i bone at a point coirespoiidmg to a metastasis, it could be seen tint 
the tumom mass laa completely in the marrow and did not in\ade the compact bone, althomh 
it 1 in tout ict Av ith it it tlie innei side of the cavity The right femur u as examined and shou ed 
I tumom Ijing in the led marrow at the upper pait of the medullary canty No tumoius could 
be found in the moduli irv cavitj' or epiphtses of the right tibn, which contained fatty tissue and 
no appreciable amount of cellular marrow A nodule of cancer was present in the substance ol 
the musculus tibialis anticus, ind this was m contact with the tibia 



Hr 18 i — Case 3 

On microscopical examination the primary tumom m the lung was found to be a carcmomi, 
apparentlj deriaed from the epithelium of the alceoh and the metastases in other organs showed 
very great simdaritj in structure , this similarity was most marked m the cisc of deposits m the 
certebral column (Fig 185) The metastases m the long bones showed an aheolar irrangement 
but this was not quite so similar to the piinnrj tumour as were the deposits m the ^crtcllr^l 
column The nodules in tlus case wcie more id\ meed than those m the precious ciscs, oiid it 
was not eisy to find a plug of cells lying in a ccssel but ultimately a mass of cells was loiinti 
hm<T in a definite channel, which was lined be endothelium (Figi 180 and 187) . , , 

'riie marrow tissue in this case was scarcelv In peiplastic, but there was definite gelitinoii 
deoenerition’ xasible m some places (Fig 179) This eise illustrates the point tint met istascs i 
bone lie in the red cellular marrow and do not extend into the fit There is no CMdence in 
case that the metastases Ind extended into the mcdullarj cacitc from the pcnostcimi 
nodule which lac m the musculus tibnlis anticus w is only adherent to the tibiil pcnosteiini 
no snn of incasion of the periosteal Icmplnties could be found on ni'croscopical cximni i 
Ihe tumour m the sixth rib shows the preference of metistitic deposits for tlie pi ice it 
fittc marrow pisses ocer into the icd cellul ir nnrrocc 

I Ince to thank Professor J Russell for permission to refer to this case which 
ccas under his charge 
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These four cases are quite illustratn e of the morbid anatomical features of carcinosis 
of the bone-marrow The mam 
points Morthy of attention are — 

1 The position of the eancer 
eells in ehannels which are lined 
by endothelium 

2 The escape of the distal 
bones of the limbs 

3 The absenee of evidence of 
permeation of faseial lymphatics 
m the neighbourhood of the 
invaded bones 

4 The position of the meta- 
stases, which is always in the red 
cellular marrou 

5 The points of emergence 
of the tumour on the surface of 
the bones correspond to the places 
of exit of the veins 


LITERATURE AND 
DISCUSSION 

F von Recklinghausen-® was 
the great exponent of the theory 
of the spread of metastases by 
the blood-stream into the marroiv 
Ills mam contentions in fac our of 
this conception were as follows ~ 








1 Metastases in bones occur 
m the interior of the medullary 
cavity, and only reach the perios- 
teum by extension from this place 

2 Tlie masses in the sub- 
periosteal tissue are always in 
the region of the large foramina 
which serce for the outivard 
passage of the veins 

8 The cancer cells m the 
marrow he in definite channels 
Avliich are arranged in a manner 
similar to that of the veins 
iMrmally present in the marrow 
He believed that these canals 
were blood channels for two 
reasons (a) Because no lympha- 
tics nere knorni to exist m the 
marron , and (b) because no other 
blood channels than the invaded 
ones could be found m the 
affected areas He admits that 
he ms unable to discocer anc 
place in nhieh such a channel 
contained both cancer eells and 
red blood-eorpusclcs 
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In the marrow of one of Ins cases Assmann-’ nas able to find a capillar 3 ^ nlucli nas 
blocked bj^ cancer cells, wlule another branch of the same vessel was quite free from 

invasion and only cont lined red 
blood-corpuscles 

Erbsloli^® was able to observe 
masses of epithelial cells in 
vessels, ivliicli still contained red 
corpuscles, in a case of carcinosis 
of the marrow secondaiy to carei 
noma of the bile passages 

Goetsch-® was inclined to 
believe that the subperiosteal 
nodules nliieli oceurred in some 
of his cases were earlier than 
those in the medullarj^ cavit} , 
but microscopical evamination 
showed that the tumour in the 
miriow had undergone a greater 
degree of degeneration than had 
that in the periosteum, and nas, 
therefore, probablj^ the older He 
was also able to obser\e that 
the cancer cells in the marron 
lay in channels which occasionally 
were seen to contain red cor 
puseles 

It mil be seen that the con- 
ception of dissemination by the 
blood-stream has appeared to 
many observers to be the almost certain explanation of the metastases m the bone 
marrow , nevertheless, there is a school which holds that the invasion of bones is bj 
means of lymphatic permeation Sampson Handlejq to vhom the science of moibid 
anatomy owes its revival, is the great champion of the conception of Ijmiphatic permeation 
as applied to the metastases in bones His classical work on ‘Cancer of the Breast’™ 
has been the source from which I have obtained the details of the theory, vhich has done 
so much to advance the art of surgery in relation to the mammarj^ gland , but, as far as 
It IS applied to the invasion of bones, I am unable to accept it 

Many of Handley s statements are based on the most careful observation and are, 
therefore, quite immune from criticism , but the interpretations are liable to alteration 
As far as I can gather the iiguments from his work, they are as follows — 

1 The freedom of the distal bones of the limbs from invasion by secondarv cancer 
IS regarded as incompatible with the conception of embolic spread, because these bones 
would be quite as liable to embolism as anj' others 

2 The liability of a bone to cancerous metastasis is said to increase nith its proxi 
mity to the primary grovdli 

3 The femur is said to be invaded it the base of the great trochanter, but fneture 
usuall 3 " occurs somevhat loner donn on account of the thinner compact bone, invasion 
and fracture of the humerus are said to occur about the middle of the bone 

4 He disposes of the argument that deposits bear a close rel ition to the direction 
of the nutrient artery b 3 pointing out that, m the humerus, the deposits are abo\ e t ic 
point of entrance of Jhe nutrient vessel which is directed distally 

5 If the bones are inv aded from the Iv mphatic plexus of the deep fascia, the po 
of attack should be the part of the bone which lies nearest to the cutaneous surface, ant 



this he savs, is the case 

C The escape of the distal bones is simpi} 


due to the fact that the patient usu db 
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dies before the process of lympbot.o peimcot.on lias proceeded siiOiciciitlY fn to iin.ide 

f L'Stire^roLTtbf etc!;™ .l»t bone loetasHses aic issociatcd riilb 
lymphatic permeation, he points out that the areas liable to cutaneous nodules ind t 
bone metastases are siimlir in extent He has demonstrated tli it ciU incous nodules .11 c 

certainly due to permeation of fascial lymphatics 1 .1 „ 

In a footnote he says, “I do not deny that m raic cases bone deposits mij be the 

result of arterial or capillary embolism ’ 

It has seemed to me that the most satisfactor\ mode of ciiticism nould be the 
consideration of each of these headings separately, so that a hnal summary of the evidence 
in favour of the theory of cancerous embolism as an elbcient cause of carcinosis oi bones 

might be appended to this paper , , , i r p 

1 The apparent immunity of the distal bones of the limbs is explicable on definite 
anatomical grounds It vill be recalled that, m the section of this paper aihich deals 
Mith the anatomy of the adult bone-marron , it has been pointed out that the red marroiv 
persists only in the upper ends of the shafts of the proximal bones of the limbs It n as 
also pointed out that the blood-supply of this cellular marron nas extremely comjilicated, 
inasmuch as the definite channels in the fatty tissue break up into a aascular sastem 
■which IS not unlike an angioma m arrangement It is obvious that this nidenmg of the 
stream-bed must be associated with a very considerable decrease m the rate of the blood 
flon Decrease of the rate of blood flow is always associated with ‘pavementing of the 
leucocytes, which are the solid bodies of tlie normal circulation There appears to be no 
adequate reason for supposing that cancer cells would not be cast out to the peripherj 
of the stream in a similar manner In normal circumstances there is no evidence that 
leucocytes divide m the course of their journey m the mam circulation, but m the red 
marrow they can often be seen lying in the periphery of the blood channels and showing 
evidence of division These facts indicate that the stream at the periphery of the marrow 
vessels is slow, and that the dec elopment of cells in this situation avould not be interfered 
with m a marked manner 

The process of embolism demands both the presence of insoluble particles in the 
circulation and also the possession of a suitable site of lodgement for such particles The 
slowness of the circulation and the complication of the course of the marrow vessels 
appear quite adequate to supplj' the second factor 

All these points are a portion of the explanation of the fact that metastases m the 
bone marrow invariably he m the cellular marrow^ and never in the fatty tissue 

2 If there is a greater liability to invasion on the part of the bones nearest to the 
jinnnry growth, it may be due to direct invasion of the arterial system m the region, but 
nij own obseriations and my investigations of the literature have not shown that there 
IS ans such predisposition 

3 Handley states that the femur is imaded at the base of the great trochanter but 
that spontaneous fractures occur rather lower down on account of the thinner lajer of 
compact bone Tlie site of ini asion corresponds to the area of red marrow m the normal 
adult femur He states that the humerus is invaded about the middle of the shaft and 
a so breaks m this position he gives no reason for ignoring the possibility of ina asion 
rither higher up, with subsequent spread m the distal direction IMy cases show that 
the first m\ asion is at the upper end ot the diaphysis and that dissemination can occur 
lOth upwards and downwards Metastases in the mcdullarv ea%aty arc always situated 
in tic red marrow, and growth along the caei^ is associated with an increase in amount 
oi the red marrow which alwns precedes the deposition of the metastases 

t I lie arguments of Handlev ellicientK dispose of the idea that the direction of the 
munent artcr\ is of ana importance in this connection 

/ PO'-'tion of metastases at the peripher> of the medullarv caMty is explicable 

1 t be bisis of the embobc tbeon because of the lower lee el to which the cellular marrow 

clus It the periphere tins is described m some detail in the section which deals with 
lilt untonn of the orgiii 
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6 The discussion of tins contention was dealt with in paragraph 1 above 

7 TJie resemblance in extent between the areas liable to cutaneous nodules and those 
liable to metastases in the bones is surely a very weak support for Handley’s contention 
Many cases with cutaneous nodules in an advanced state of development show no signs 
of invasion of the bones, and most certainly not all cases of carcinosis of the bones are 
accompanied by cutaneous nodules 

There are several other points which merit attention Thus, there may be difficulty 
in the explanation of the spread of cancer cells m the circulation from the venous side 
to the arterial side without involvement of the lungs M B Schnudt^i showed that 
small thrombi containing cancer cells were common in the cipillaries of the lungs even 
in cases where there was no tumour in these organs on ordinary examination Many of the 
epithelial cells in such thrombi appear to be destroyed , but he was able to observe that 
they might, on occasion, grow through the thrombus material , in this rvay cells may easily 
pass through the lessei circulation and be set free in the greater circulation and so pass 
to the bones 

If bones were invaded by permeation of lymphatic channels, it Mould be reasonable 
to suppose that examination of the peiiosteum would show evidence of invasion before 
the medulla contained anj^ epithelial cells In Case 2, vhere the periosteum of the femur 
was invaded, there was no evidence that the cells lay in any channels in this tissue, and 
in addition the periosteal tumour was in direct continuity -with the cancerous mass in 
the medullary cavity This bone is obviously one from ivhich it is impossible to dran 
any definite conclusions, but the other bones m this case were found to contain tumour 
in the medullary cavity and not in the periosteum, and in their case it seemed impossible 
to conceive that invasion ivas from the periosteal lymphatics In Case 4, the nodule 
which affected the periosteum of the tibia was a direct extension from the mass in the 
musculus tibialis anticus, and the lymphatic channels in the adjacent periosteum Mere 
unaffected 

In addition to the eases which I have had the opportunity of examining, there are 
many published cases uhich bear out my contention that the site of first settlement of 
metastases in bones is in the medullary cavity in fact I have been unable to find anj 
published cases, other than those of Sampson Handley, m uhich careful examination had 
led the author to any other conclusion 

Vlir THE EVIDENCES OF THE EMBOLIC ORIGIN OF METASTASES IN THE MARROW 

1 The absence of any histological or experimental eradence of the presence of 
lymphatic channels in the bone-marrow is an important argument in favour of the conten 
tion that carcinomatous metastases reach the bones b3'^ means of the blood stream It 
IS admitted that the proof of a negative proposition of this kind is alnays an extreme! j 
uncertain basis of argument, but in the present case there are so manj^ even more impor 
tant evidences of the embolic theorj^ that this one need not be unduly stressed 

2 The demonstration of plugs of epithelial cells in channels lined by endothelial 

cells and surrounded by red corpuscles m Case 3 is evidence in favour of the embolic theorv 
Mhich IS very difficult to confute In other cases it has not been possible to demonstrate 
the mtravmsciilar position of the cancer cells nith the same degree of certamtv, but the 
presence of epithelnl cells in passages lined by endothelium is regarded as v eighty evidence 
that the position of the cancer cells is intravascular, although it has not been possible to 
show definitelj’^ that the passages are blood channels , » i 

3 The objection to the embolic theorv, which is based on the fact that the clista 
bones of the limbs are extremelv rarely affected by secondarv carcinoma, is dependent 
upon a deficient appreciation of the anatomj of the bone marrow The embolic thcon 
demands not onlv that the carcinoma cells should have access to the blood stream m 
that thej should settle m a tissue and proliferate there The settlement of an cm lo vi 
demands the presence of certain matomical fictors, such as slowing of the blood stre 
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and a complication in the course of the vessels These desidentn are found in the icd 
hone marron , although they are not present in the f^ttJ niarrov. The red bone-marron 
IS a place in nhich the stream-bed of the blood nidens, the course of the vessels becomes 
more complicated, and the conditions for the lodgement of an embolus become corres- 
pondingly more favourable Red niarroiv with its wide blood channels is absent from 
the distal bones of the limbs and also from the distal parts of the provimal bones and 
therefore these places are unfit for the settlement of emboli 

4 The site of the earliest metastatic tumours of bones is m the medullaiy caMt^ 
at the loner edge of the red marrow in the proviinal bones of the limbs Fractuie does 
not occur until tumour tissue has spread along the shaft of the bone to a place where the 
compact bone is fairly thin The spread of tumour tissue is preceded by a spread of red 
marron If there is hyperplasia of the led marrow in the bones, owing to prcMoiis 
an-emia, the first deposition of metastases will not necessarily be at the upper end of the 
medullarv eavitv, but may be at the lower part of the hj^ierplastic red marrow 

5 The slowing of the blood-stream in the red marrow opeiates in a very definite 
manner it results in tin solid elements of the blood being sent to the periphery of the 
stream This is seen frequently enough in the phenomenon of ‘ pavementmg ’ of the leuco- 
cj^es m the process of inflammation Epithelial cells are certainly solid elements when 
compared with red corpuscles, and would, therefore, pass to the periphery of the blood- 
^essels of the marrow and proliferate there, where there w’Oiild be little interference with 
their further development 

0 The grave changes in the composition of the blood picture are only explicable on 
the basis of an intrar ascular trauma to the marrow, as extravascular in3ury would result 
in changes in the distribution of the white cells of the blood this latter type of change 
IS well seen in cases of lymphadenoma affecting the bone-marrow 

f The route by which emboli reach the arterial stream is not certain in all cases, 
but the work of M B Schmidt has demonstrated the frequency with w’hich the vessels 
of the lung contain thrombi consisting, in part, of epithelial cells derived Irom a primars 
carcinomatous grorvth These cells may be destroyed in the vessels of the lungs, but some 
of them may grow' through the thrombus material and so give rise to emboli w'hich are 
capable of coloni/mg elsewhere This process would perhaps account for recurrences ol 
carcinoma many years after removal of the primary growth This explanation of the 
occurrence of late metastases is at least as plausible as the theory of uninterrupted 
permeation of lymphatic channels for a period of vears 

® ^*^ok of observations on the involvement of the deep fascia in some of the cases 

nietastatic involvement of bones is another piece of e^^dence against the tlieoii of 
bmplntic permeation 

The points at which carcinomatous metastases reach the surface of an aflected 
^one correspond to the foramina through which the veins emerge 

IX CONCLUSIONS 

deno'^t'^ present imestigation Ins led the WTiter to the conclusion that metastatic 
isbr^'n/” bones are due to arterial or capillary embolism The main evidence which 
'lilt forward is the detection of cancer cells m aascular channels m the bone-marrow 
eorm' nature of these channels is demonstrated by the fact that thej contain red 
tint 'tf addition to the epithelial cells Endence is also brought forw ard to show 
>e bone-mairow contains no lamphrtic channels 
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SOME SURGICAL ASPECTS OF FILARIAL DISEASE 

B\ F PO^’SELL CONNOR, DSO Lt -Col , IMS, Cvlcuttv 


Filvuivl diseases m tiopical and sub-tropical coimtiies are responsible foi a multitude of 
surgical conditions, ranging from trivial ailments to siiigical emergencies of the sca crest 
kinds When one considers that millions of people are infected iMth this nematode, 
about nliicli ne know so much in some respects and so little m others, one cannot hut 
feel attracted towards the subject 

It IS amply proved that filarial infection can exist uithout any signs or symptoms 
being exhibited by the victim In some cases this infection can persist for a considerable 
period and cause no disability, uhile in others the earliest evidence of infection mat be a 
serious lymphatic obstruction, inflammation, or other suigical complication 

F bancrofli and F mcdinci^sis are the tuo parasites responsible for the gieatest 
amount ol suffering as regards human beings, then defimtne host The life-histort 
of F medinciisis is uell known as are the inflammatory processes associated with the 
extrusion of the adult female from the tissues of the human host But there is also a not 
uncommon class of surgical complications produced by this parasite to uhich I uould like 
to refer, as sufficient attention has not been paid to them m the literature of the subject 
Ihese are the protean signs and symptoms which may arise from the irritative lesions 
directly due to calcified pieces of the dead worm remaining buried in the tissues Acute 
or chronic cases of myositis, synovitis, inflammations of nerves, fibrous tumouis or 
abscesses, and many kindred affections, may be met w'lth, and offer considerable difficulties 
as regards diagnosis Such sequelm may not appear until months or yeais after the death 
of the worm, but the history of the eruption oi other guinea-worms, or even the fact that 
tilt patient comes from a part of India where the w’orm is known to be common, should 
gne use to suspicion as to the 
leal cause of the trouble 

The importauce of realizing 
the surgical significance of the 
remains of the calcified guinea- 
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>Norms in tlie tissues ■s^as onl\ 
iinpiessed upon me when acting as 
f onsultmg Surgeon to the iMeso- 
potunian Expcditionarj Force 
Almost cser;, Indian race was 
■epresented m the Force, and I was given an opportunity of studying guinea-worm 
dkctions m patients coming from some of the most heavily-infected Indian provinces 
V brief reference to a few selected cases w ill serve as illustrations 


V 1 oitng Madrasi complained of pain in the scrotum On examination a cord w as 
Lit ihout lour inches long and lather thicker thm the ordinary clinical thermometer, 
otciipMng the loose aicolar tissue outside the left tunica sagmahs It was hard, hut not 
irittlc, casih movable, and with two free ends There was no tenderness A round 
e astic mass, about { in m diameter, could also be felt attached abov e and behind the left 
Ljuuulv mis V 1 idiogram prov ed that these w ere calcified guinea-w orm remains 

In this CISC, as m mans, the calcified cord had a monihform outline on the % rav 
P lU tftcr removal bv operation tlie structuie of the cord resembled the roughlv- 
"■"vn diagrams A and B, representing a cross section and longitudinal section respec- 
nelv (i,g 188) The ecntril axis (a) was fragmented, hard, and calcified and this was 
irrouiulcd b\ a middle co it {b) of puttv -like consistenev and an outer coat of fibrous 
issue ( c) llie print of this radiogrim has faded too much to be worth reproducing 
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A store-keeper, age 35, was admitted into hospital complaining of a painful mass 

above the right heel A hard, irregular 
tumour was felt in and around the tendo 
Achilhs, flattened from before hackivards, 
and with irregular edges projecting beyond 
the tendon laterally and anteriorlj’^ The 
a-ray print (Fig 189) illustrates the con 
dition admirably, except that the dense 
fibrous tissue surrounding the calcified cord 
IS not shown 

This patient had been infected witli 
guinea-worm in Jodhpur State during three 
years’ residence there, and stated that 
tn enty-one worms had been extruded from 
his legs, all below the level of the knees 
Other instances of this interesting sur 
gical condition are shonn in the a ray prints 
(Figs 190, 191, 192, 193) The diagnoses 
made in these cases were, respeetiveh, 
chrome rheumatism of the ankle joint, 
chronic traumatic synovitis of the knee 
joint, periostitis and seiatica This proves 
how verj' baffling these conditions may be, 
and how ineffectual the treatment is until 
their tiue natuie is ascertained 


As a general rule excision of the 
calcified cords is the proper treatment, 
but this can be very dilflcult, and in 
some instances the amount of disability 
may not justify an extensive dissection 
Several patients were quite content to 
suffer a certain degree of pain or dis- 
ability rathei than undergo an operation 

Surgical affections connected with 
mtestation by the F bancrofli are v''ery 
numerous They may be broadl 5 ^ classi- 
fied as being either inflammatoiy in 
nature or due to Ij^mphatic obstruction, 
and quite often these two tj^pes are 
combined Some of the well-known 
complications and sequelm are — 

1 Filaiial fever, which is often 
associated with elephantiasis, cellulitis, 
orchitis, etc The onlj^ evidence of in- 
fection in other cases is the presence of 
microfilariae m the blood Erj^sipelatoid 
attacks maj also occur at irregular 
intem'als 

2 Abscess and gangrene, most com- 
monh scrotal 

3 Orchitis, acute hvdrocele, acute 
arthritis or svnovitis 

4 Ljniphatie varices, fistulx, gland varices, Ijmph scrotum 



FIG 190 —Calcified pumca worm inIc«tition dio!;no cd a- 
chronic rhernnatum of tiic ani Ic-joint 
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5 Chyluria and chylous effusions into the peiitoneum, tunica vaginalis, etc 

6 Elephantiasis of the scrotum, legs, arms, mammae, vuIv.te, and skm 

These compheations vary much in seventy, and though in rare instances they ma> 
rapidly prove fatal, m the great majority of cases the effects are transient, though liable 
^ ^ to recur at decreasing intervals and vith 



1 IG \<\i — VTiothor case diai’iioscrl as chronic triumatw 
sjnontis of the knee joint 


riG 102 — Anothei ^imihr ense mistaken 
for ppno«'tttis 



ri( 193 — A Cl e of <nlcxfietl guinea worm rcin'iinis diagno cd os scntica 


It Mill not be ncccssars to describe even the more important of these surgical allections 
tilts iTc all i\ell hnoun and fullj described m tevt-books on the subject ’ 

'there are manj problems connected vith filariasis vluch still await solution IVe 

eannot account for the age incidence of the \arious complications, because ve do not 
noM lioM long It takes for the pirent norm to dcaelop m the tissues and produce free 
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embiyos Surgical complications scarcely begin to appeal before the age of 10 ^ears 

they are most common m j ears 20 - 40 , and after 50 yeais become quite uncommon 

We do not know uhv hyperfilariasis does not occur in more pitients contmuilh 
exposed to the bites of infected mosquitoes, and though it appears that all classes are liable 
to infection nhy is it that some individuils escape altogethei ’ The nife ma> be 
infected and the husband escape Women appeal less liable to infection than men, and 
perhaps the poorer clisses aic more infected than those who are better olf 

Probably gravity has a good deal to do mth the common infection of such puts 
as the sciotum, the external genitals, legs, etc These parts also contain large numbers 
of lymphatics Wliethei the narm and moist surfaces in these regions help filand 
grovth we cannot say 

h/lephantoid enlargements are the most obMous surgicil complications vhich Me 
believe to be associated mth filarial diseases But there is no certain chain of eaidence 
to prove to us lion these hypertrophies olcui They arc onl3' found m legions nheie 
filariasis is common, and theie is much evidence to pro\e that fllaiial infection is the neces 
sary link in the etiological chain But I am not at all satisfied that we knmv the evict 
pathology Is it the microfllarne nhich aie lesponsible ^ We know them to be apparenth 
innocuous in the great majority of cases nhen found in the circulating blood, but it ma^ 
be otherwise if thej'^ are shut ofl in a confined space b^" blocked lymphatics Under such 
conditions the restless moyements of their teeming millions maj'^ yell produce irritatnc 
effects on the endothelial nails Though adult filaiia; 0103'' block large lymphatics and 
l3'-mph glands, it does not seem likel3' that the 3' can produce such extensn'e l3miph stasis as 
occurs in these cases Their living bodies or calcified remains are not found in sulficieiit 
numbers to account for the oedema and fibiosis nhich result One must leinembcr, 
howe^iei, that in the case of such minute nematodes, absorption and disintegration oi 
their tissues nould occur in a very short space of time 

We are forced to conjecture that clephantoid thickenings aie the result of either the 
initxtive 01 toxic effects produced b3' the xvoims or o%'a, or that some concomitant infection 
such as a stieptococcal invasion is responsible We have ample evidence that such strep 
tococcal invasions do occur, m that crx sipelatoid inflammations commonlj’^ complicate the 
cases, and stieptococci can be readil5' obtained bj puncturing lymph spaces 01 lymphatic 
glands These attacks exhibit an extraordinary periodicit\ nhich it is not easy to 
account foi, unless it be that the intervals betueen the atticks represent the period of 
short immunity pioduced by each exacerbation 

Theie are several other points which are of interest in connection with this second ir\ 
streptococcal infection It was found during the war that tissues infected b3 streptococci 
— ^gencralW introduced with multiple minute foreign bodies, such as fragments of missiles 
w'ere liable to a xeiy serious inflammatory reaction if again mteifered with, eren when 
weeks 01 months had passed after the original mjurj This is not true in the ease of the 
erj sipelatoid inflammations affecting elephantoid enlargements Surgicil operations can 
be performed with nnpunitx on filrrial tumours a short time aftei an attack of inflanima 
tion has subsided It is true that suppuration is not unknown in such cases, but it is 
quite uncommon It is e\en possible to implant gross foreign bodies, such as large strands 
of silk in the opeiation of l3rmphangioplast3 introduced b3' Sampson Handlej without 
necessaril}^ repioducmg 1 streptococcal cellulitis It therefore seems obvious that the strep 
tococci met with m these cases are not of an intenseh' nrulent txpe 

It IS a curious fact that in the case of the calcareous threads left behind quite often 
aftei the death of adult guinea-worms, and geneialh broken up in a monihform minncr, 
we seldom meet watli a similar streptococcal inxasion In these cases the foreign ho \ 
is i laige one, and one would expect a greater degree ol tissue irntatmn 

One must idmit that the pathology of these crxsipelatoid inflamm itions in eonnee ion 
with filirial enlargements is not at all well understood Gnen a streptococcal infection 
solid cedema and fibrous thickening of the subcutaneous tissue is easily expl unei ‘ 
exacth what is met with after many attacks of cellulocutaneous erjsipclas in 
eases *\.n infant under m\ care a short time ago had had sex oral attacks of cc u i 1 



SURGICAL ASPECTS OF FILARIAL DISEASE 257 

this type, resulting in a branny oedema of the legs It is non slonly disappearing, but 
one can readily imagine that consecutue attaehs at regular intervals nould cause a goo 
deal of flbiosis and produce a condition of elephantiasis not diffeiing m anj essentia 
respects from the cases generally described as filaiial 

A very acute condition desciibed as ‘ septic plilebitis of the speiniatic coid by the 
late Colonel R Bird, I iM S , and also knonn as ‘ fumculitis ’ (Castellam), occuis m India 
This IS a very dangerous form of streptococcal mi^asion of the speimatit eoid rapidlv 
spreading upwards and downwards and causing streptococcal septicaimia, if not pioniptlv 
dealt with by surgical methods I have often wondered whether some of these cases 
are initiated by filaiial infections The teriibly acute nature of this sti eptoeoccal invasion 
IS, howevei, rather m contrast to less severe types met with commonlj’^ m filanasis But 
the wdiolesale lymph stasis in the latter, which is absent in fumculitis, maj to some evtent 
explain this I wmuld be glad to know whether any experiments have been earned out 
to ascertain the degree of \iriilence of the stiam of streptococci coinmonlv found iii hlarial 
infections 

The etiology of hydrocele in India has been very little worked out Undouhtedlj^ 
some of these cases are filarial, but in a great many patients no e^^dente of this infection 
exists Specimens of fluid from ten cases w cie examined recently , none of these produced 
any growth on culture, twm showed mimeious hlarial embryos, one numerous spermatozoa, 
while m most cases tjuosm and cholesterm crystals — particulailj^ the former — were abun- 
dant In many instances the cord presents no evidence of thickening oi disease, but small 
patches of subacute inflammation can be found on the epididymis No furthei clue, 
however, has so far been found to account for these patches Of the many methods of 
cure practised m India foi hydrocele, open operation is the only one which can be adoirted 
as d ladicil cure Various modifications are carried out by surgeons , but it may be fanly 
stated that they all attempt to achiex e the desired result eithei by remos al of the secreting 
'ajec of the parietal tunica vaginalis oi by its exersion or plication It would be of great 
labour saving value if, some non-irritating chemical or bacterial agency, the endothelial 
lining of the tunica vaginalis could he obhteiated w'lthout causing injury to the testis oi 
neighbouimg tissues It is also possible that a peimanent filtration channel could be 
dcMsed, on the lines attempted in ascites, bj implanting a foieign body oi a piece of fascial 
tissue in a window created for the purpose m the paiietal wall of the tunica aginahs Tlie 
open operation is a veiy satisfactoiy one, but in districts like Bengal and Orissa, avhere 
a large percentage of the population is affected m this way, a simpler procedure is badh 
needed 

Gre It ingenuity h is been exercised bj surgeons in devising operations for elejihantoid 
enlargements A very brief reference to some of them will be made lieie Generally 
speaking, the surgeij of pendulous thickenings is very successful, but similar affections 
of the extremities ire much more difficult to deal with 
^ In the lower extremity, decortication of the whole affected area followed by skin-graft- 
uig and ‘ hmphangioplastj ’ (Sampson Ilandlej), is not a very satisfaetoi-s piocedure 
le remoial ol considerable strips of tissue, muscle-deep from the lowest part of the 
awe mg to a region of healthy tissue above (Kondoleon), has been found to be the most 
successful operation 

Ihc operation for the renioial of elephantoid enlargements of the scrotum and sheath 

le penis is one which has dei eloped a good deal within recent jeais Considerable 
fnli' * exist in tile t\pe of operation performed m ^a^IOus parts of the tropics The 
mnowing points sufficicntlj indicate the procedure followed by me — 

exppm ''iries with the size and \ariety of tumour, and is not lery important 

In penned flaps should be made as wade as the healthy tissues will allow of 

f"sluoum7n? n t^^tieles before 

n... r per neal flaps In the case of smaller tumours it is quicker to cut these 


is^md expose the testicles from behind and deal with the penile sheath last 

till s"oft r teiring through the tissues with gloied fingers 

me soil oedtimlous lasers arc reichcd 


as soon as 


lOL X — NO 3S 


18 
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3 Blood-vessels, winch ire generally of considerable size, should he tied nith catgut 
after clamping , twisting is not 1 safe procedure 

4 The testicles should he accommodated beneith the perineal flaps, uhen these are 
sufliciently large to cover them Failing this, they can he placed more easily in pockets 
excavated by the gloved fingers in the subcutaneous tissues of the adjacent parts ot Scarpa s 
triangle 

5 Drainage is not geneially necessaiy 

6 It IS important to fix the fibrous sbeatb of the penis at its base by catgut sutures 
to the adjaeent skin edges, to prevent retiaction I never utilize the preputial mucous 
membrane, though often tempted to do so, to cover the distal portion of the ran surface 
of the penis it is verj^ liable to solid oedema Skin-grafting can be done at once or 
atter a neck by Thiersch’s method 

7 The efficient dressing of these cases is most important, and the method introduced 
by the late Colonel C R Stevens, IMS, is veiy suitable It is by means of rolls of 
1-mch lint soaked in 1 per cent picric lotion or normal saline About four inches of the 
beginning and end of eaeh roll are applied in turn to the surfaee of the bel]j% perineum, 
or inguinal region while the central parts of the bandages are wound round the penis 
These tails are then held down by an ordinary double spica bandage after the usual dressing 
of gauze and cotton-ivool has been applied The lint becomes sufficiently stiff on drying 
to keep the penis comfortably cased 

8 Every precaution must be taken to pi event any soiling of the uound by urine 

The onlj' weak part of this operation is the Thiersch’s skin-graft of the penis No 

suitable flap or modification of the Indian operation (as for rhinoplasty) has yet been 
devised to replace it Quite recently I have tried a new device and have been astonished 
at the success obtained This consists in cutting a sufficiently large flap from the thick 
oedematous tissue covering the region of the dorsum of the penis This is pared douii 
at the end of the operation with a razor and curved scissors till it is barely thicker than 
the normal skin of the penis and is then used to cover up that organ completely Contrarj 
to expectation, this skin has become quite soft and pliable after a feu days, and if tins 
result IS always obtained, this procedure uill itmove the only real defect of the opeiation 
It would seem that the skin and subcutaneous tissues of the dorsum of the penis and of 
the pubes are quite capable of filtering off their oun lymph if not embarrassed by the 
lymph stasis of the scrotum and neighbouring parts ^ 
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UNUNITED FRACTURES DUE TO WAR INJURIES: WITH 
END-RESULTS OF OPERATIVE TREATMENT IN 100 CASES. 

A PHILP IMITCHELL, Edinbukgii 


As a result of the frequency of ununited fractures m gunshot injuries of the extremities, 
the operation of bone grafting acquired greater importance and has required to be exten- 
sively practised In this paper it is not proposed to discuss the relative merits of tlie 
operations in use and experimental a^ork that has been done m regard to the fate of 
bone-"rafts, but to record the results of the experience gamed from a personal study of 77 
patients in’ the Military Orthopfedic Hospital at Bangour during a period of three years 
ending Mareh 31, 1921, and also of 23 cases during a period of eighteen months m Craigleith 
Ministry of Pensions Hospital, to describe the operations avhieh the avriter aaas led 
to adopt , and, by illustrative cases, to bring foravard for consideration some of the 
important points in connection avith the pre- and post-operative treatment 

The question of the fate of bone grafts aahen in process of conversion into noimal 
bone IS reserved for a subsequent communication in aaluch the results of an experimental 
investigation, not yet complete, avill be fully discussed 


GENERAL CONSIDERATIONS 

In 01 cases the operation earned out by the author has been a primary one aiming 
at hone replacement, and in 24 cases unsuccessful attempts had been previously made 
ha' other surgeons 

It IS important to note that the hundred cases for this study are unselected The 
gip betaaeen the ends a'aries from 1 to 12 cm and is filled avith fibrous tissue The frag- 
ments are frequently tapering, brittle and sclerosed, and the medullary canal is closed 
Wlien this osteosclerosis is extreme, it extends for taao or three inches along each fragment, 
the periosteum being replaced by fibrous tissue The surrounding soft tissues are also 
fibrosed and adherent to the bone As such tissues bleed freely, and the bleedino’ is 
difficult to arrest — this being a not uncommon occurrence in cases of the tibia and humerus 
— a complete excision of all fibrous tissue is adansable The presence of lurking bacteria 
iMtli a luematoma might result in failure of the operative treatment 

Tlic importance of general causes of non-union of fractures is largely academic, and 
It IS to he emphasized that local causes play a vastly greater role The causes acting 
loeallj 111 the cases in the present series iiere as folloiis — 


1 Primary loss of substance 

2 Displacement 

3 Sclerosis and latent sepsis 

4 Sclerosis -nitli plating and Hiring 

5 Sclerosis and gap 
0 Sclerosis 


55 cases 


12 

5 

4 

12 

12 


55 

55 

55 

55 


I he publication of the results has been delajed so that a sufficient period mmlit 
patients to resume cimI eniploj-ment and test the strength and 
l\ of the reconstructed limb Since the majority of the patients are pensioners 
from 1 dmhurgh and neighbouring counties, it has been possible to keep them under 
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PRE-OPERATIVE TREATMENT 

The operation result and ultimate function of the limb arc influenced to some 
extent by the nature of the pre opciative tieatment that has been einplojed Whilst 
the bone lesion m ly be the chief cause of the resultant disability other tissues lias e 
frequently suffered considerable damage with consequent loss of function A prolonged 
sepsis of the gunshot wound has frequently resulted m considei ibJe destruction of muscle 
tissue and loss of function — marked limitation of pronation and supination, stiff fingers, 
and maybe loss of movements at the wrist elbow, or shouldei 30int , and lasth, an 
important nerve may have been severed or partially destroy’cd All cases should liaic 
the benefit of hy'-drotheiapy', massage, and active and passive exercises 

As regards desiation of the hand resulting from non-union m the lower thud of the 
ladius or ulna, very' little can be done at a late stage bs pre-operative treatment but in 
the early eases this deformity can be a\ oided by' means of a short plaster of-Pans splint 
This pre-operative period therefore need not be wasted, as non-union is seldom the onlv 
thing ivTong with the limb 


OPERATIVE TREATMENT 

As it is impossible to state ifter what period gunshot wounds are quite free fioiu 
the danger of latent sepsis, my' practice has been nevei to proceed to the bone gi ift 
operation until the w oiind h is been soundly' healed for at least tw eh e months Referring 
to the tabulated data of the cases, it is showm that in most instances the original wounds 
had been healed fifteen months or longer before the patients came under my care foi the 
appropriate reconstruction operation Further, it is interesting that 1 itent infection 
aaas first encountered in 6 casts all operated on within the last year 

Since theie is no sure means of determining whetJier or not latent infection exist'- 
an operation in two stages has been earned out bi some surgeons Suth a procedure 
should certainh be adojited where prolonged sepsis of the original wound has rcsultci 
m extensne scarring of ail tissues at the site of non union At the prehminars operation 
all sclerosed tissue is completeh excised The wound is then closed and a perio o 
fourteen das s allow ed to elapse before proceeding to the grafting operation S inii < < 
flare up occur during this period, the infection can be much more easih contro ei lan 
if the complete operation had been carried out But infection and a success u gri ■ 
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11 i +iiio ihilitv of a o-raft to thrive despite severe 
not incompatibk Case !< i us ra » condition present before, 

ot the ot Z .Itnhhthble causes ot failure m 

and flve u.ou.l.s atte., all other causes, sepsis ,s the great bane 


bone grafting, it must be 
of tins operation 


The 
restore 

out the graft operation, the following anatomical, 


The key-note of surgery m unumted fractures should be absolute simplicity 
most perLt carpentry v ill not be followed by osseous union strong enough to 

srtisfrctory function if m cans mg out the graft operation, ...nn+mn 

pathological, rnd general technical principles have received insufficient attention 



1 The importance of making the 
skin incision of sufficient 
length 

2 Complete excision of scar-tissue 
and removal of sclerosed 
hone until healthy vascular 
bone IS exposed 

3 Extensive surface of contact 
betu een graft and host-bone 

4 The preparation of a healthy 
muscle bed 

5 The avoidance of metallic or 
non-absorbable sutures for 
internal fixation of graft 

G Scrupulous attention to asepsis 
and perlect hremostasis 
7 Immobilization by plaster-of- 
Paris until film osseous 
union has occurred between 
graft and host-bone 

In every case of unumted fracture the 
success or failure of the operative treat- 
ment vill depend upon the correct appreci- 
ation of these factors The inlay cortical 
giaft as popularized by Albee has not proved so successful 
is in rr h rr e been expected in unumted war fractures The 
Icchiiiciiic of tins operation uill not permit of the placing of 
a \ci\ broad piece in the fragments, and it was on account 
of nirn\ fnlurcs observed that the author uas led to try a 
dilfcrciil t\j)c of operation Practicallj’- all failures can be 
dcfinilch attributed to technical errors, such as too small a graft, 
fixed bone rpproximition of the graft to the host-bone 

Ih fore desci ibing nr detail the operation that has given excellent results, it is desirable 
to tonsidei briefh certain important factors m regard to the bone-graft itself 

In Ills cxpeiience the nitogenous tibiil graft, including periosteum, compact bone, 
rnd nridnhrrr tissue, has jrrored most satisfactorj' Tire bone is easy of access and 
from It i graft can ersih be cut of an\ shape, length, or thickness required Rapid 
uguitrition of bone soon fills the gap left in the tibia, so that no permanent disabihtj 
usuUs Occasion rlh a hamratoma m ij dcrelop, but no serious complications ha\e e\cr 
occiirrid \s r riik the uoiiird is strongh hciled at the end of a fortnight 

In \(rv few erses were grafts fiec ot periosteum employed The results of those m 
wliKli (Ik penosteiinr was not included were pist as satisfactorj Although no reliance 
( in Ik jilrccd on the periosteum for production of bone, I am satisfied tliTt it facilitates 
the seeondrrr c rsciil ni/ ition of the grift and ilso protects the graft in the esent of the 
limiting up of Irtcnt sepsis Stripping up of the periosteum during the course of an 


ric 101 

tilni irom Cas 17 
Lcforc '’lift opoution 



FlC iQo — The STTCvc ct'sc as 
194 Graft sur\ivcd severe 
latPiit infection Callus throun 
out from the ends of ho*t and 
ne\i bone creepi ig aloni; the 
,,rift Five montha after graft 
operation 


infection, or inadequate 
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operation should therelore be earned out ^vith the greatest care, and to the minimum 
amount, to avoid underlying necrosis should inlection ensue It has been my piaetice, 
when intramedullary grafts were considered necessary, and employed successfiilh m 7 
out of 10 cases, to remove tJie periosteum from that part of the graft whieh is fitted into 
the medullary cavity of the host-bone Wiilst the compact bone does not seem to take 
an active part in osteogenesis after transplantation, it supplies the strength to vitlistaiid 
the strain of function when union is complete 



Fig 196 — Dn^ram shO’sinD; aatogenojs massive tibial graft as cmplovcd in uiiunital fnemre oi ulna 


The medullarv tissue hovever, would appear to be the mam route along ■nliich neu 
bone formation extends between the fragments of the host-bone It is, therefore, advis- 
able to include as much as possible of this tissue m any graft (F/g 196) 

The size of the graft is important It must be cut long enough, not only to bridge 
the gap, but to hare contact ivith a -vride surface of the host bone on either side The 



usual length is found to be from tno to three times that of the gap Tins is an 
technical point, and cannot be too stronglj emphasized The graft is 
four inches A long graft affords, not onlj better and firmer fixation, but also a lar 
surface of contact between the host and the graft, vhich increases the means of access 
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the new blood-supply Further, the more the 

he replaeed, the less liable it is to fracture, and the more quicKlj 
he obtained in the reconstructed hmb 


to the bone to 
ill full strength 


I norv come to the operation which has engaged my special attention for some ti 
nast No claim is made as to its being entirely original m conception, but its applicat 
m a lar-re number of ununited nar fractures having proved so lugWy successful seems 
lustifv mv personal experience of its effectiveness being put on record 

In my experience the autogenous graft obtained from the subcutaneous inner ‘ 
of the tibia and employed as a massive lateral graft, has formed the most satisfactorj 
method of dealing with non-union of the ulna, radius, and tibia following upon gunshot 
iniunes The operation will be described as it is carried out for the ulna 

The bone should be approached along its postero-mternal border betueen the flexor 
and extensor carpi ulnaris Too great emphasis cannot be placed upon the importance 
of making a skin incision of sufficient length (Fig 197) 



Uia — Diacrraiii of inu cnio osseoas gnft and bed or po«tcro ntcmal curface of ulna completed ilethod of 

placing graft under looped sutures of strong tanned CTtjuc 


Ihc iirst step of the operation should be to excise all scar-tissue, -whether in the skin 
or dccjicr tissues In regard to the former, this should be done as a preliminary operation 
■whene\er the skin cicatrix is extensivelj adherent to the underlying structures Other- 
■wisc, if a lirge skin scar has been left to cover the tissues, it -will, -within a few daj^s, 
iKcrosc m part and leave a troublesome superficial ulcer to heal The deep scar-tissue 
c ween the hone fragments must also be regarded as tissue of poor vitality, deficient 
tirciil ition, and weak resistance Such a preliminary operation was earned out in 
cists V bone-graft implanted m scar-tissue would most probably be absorbed or 
it Ic 1 st itropliN , and fracture casiU ’ 


In the next step of the operation the ends of the host fragments are exposed, and all 
erosed md ragged bone between the fragments remosed until healtln aascular bone 
. ■^olcroscd bone is of aers low osteogenetic power The muscles, along with 
e ptnosleum, ire then stripped from the bone for fulh two inches from the fractured 
Xnvf i'"*' pmcticilK one-fourth of the circumference of the bone (see Fta 1971 
- cst btgnnung m 1 direction awn from the point of fracture, and extending the whole 
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length of the exposed bone, a thm layer of bone is removed -svith a fine osteotome or 
chisel, the cut being made deep enough to expose the medullary canal in places The 
same procedure is repeated m the other fragment Caie should be taken that the bed 
for the graft is cut on the surface of the fragments that will be in continuitv when the 
limb IS in the desired position In most cases it is found convenient to prepare the 
osseous bed foi the graft on the postero-mternal surface of the ulna {Fig 198) 

Internal fixation of the giaft is most essential for a successful result, and depends to 
a consideiable extent upon accurate suturing Interrupted sutures of strong ‘tanned’ 

catgut have been employed througliout the senes almost 
Avithout exception They are passed through the reflected 
periosteum and muscles on either side ot the prepared bed 
{Fig 199) Metallic sutures generally were not used, on 
account of the irritation and atrophy of the tissues thev 
are liable to produce They are necessary at times — ^for 
example, in the humerus — ^but alwas^s to be aAoided if 
possible No difficulty need be experienced in steuiing firm 
fixation by catgut, provided the loop method is emplojcd 
tannid cit^ut sutuina £rr fi atioii (Fig,'' 198 and 199) The musculo osseous bed is now ready 

for the reception of the tibi il graft 

It IS clear that in the method described an extensne 
suifaee of contact is obtained between the graft and the freshened bone, and the 
medullary surface of the graft is m close apposition to the openings into the medullary 
omal Broad and acouiate contact, efficiently maintained, is the best guarantee of rapid 
and stiong union (Fig 200) 




no 200 — Dngrva shotting gnft in pP )tion and broad and aci-urato contact maiitamcd hy tuned edgut =atiircc 

A pliable probe is laid in the defeet and bent to the exact length of the gjaft 
required The ^yoiind is packed nitli gauze to stop oozing, and J* /’ ter 

totUl whilst the graft is obtained An incision of suitable length ilon^ 

side of the anterior border of the tibia The bent probe is then laid on te,, 

exact lentdh ot the graft required is marked off The portion to be remos e P 

mSed o"t by .ncrang Ih” pcctcun. Tte remo,a. of tbo graft i, <-.rr,rf oot bj 
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circulat saw (preferably single) electrically driven While the saw is cutting it is con- 
stantly sprayed with saline solution The transplantation should be made immediately 
I am convinced that it is a mistake to wash the graft m saline lotion or lea\ e it in sahne 
isliile something else is being done The best results follow immediate closure of the 
deep tissues round it, and suture ot the surface wound The graft is placed underneath 
the catgut loops as shown in Pig 198, and held in close apposition to the raw surfaces of 
the parent bone whilst the ligatures are being tied A few additional catgut sutures are 
necessary to unite the surrounding muscles and so ensure a complete coveiing for the 
graft (Fig 200) The skin wound is closed with interrupted silkworm-gut stitches 
The limb must now be securely conti oiled in correct position bj^ a plaster-of-Paiis 
case, which is the only adequate post-operative dressing It should be applied with the 
utmost care over a thin padding of cotton-w'ool or flannelette bandage, which fixes the 
wound dressing, moulded to the bony contours of the extremity, and should always 
include at least one 30 int above and one ^oint below the bone invoh ed In the forearm 
cases the position of the limb is important The elbow' is flexed to a right angle, and the 
forearm supmated as completely as possible The limb should be held in the desired 
position throughout 

POST-OPERATIVE TREATMENT 

The protection of the graft from undue stress subsequent to the operation is best 
attained, m the w'nters view, by the application of a plaster-of-Paris casing from the 
fingers to the mid humerus and applied at the time of operation The padding employed 
usually prevents any excessive sw'elhng of the hnib Howevei, should oedema derelop, 
the cast ought immediately to be split down the whole length of 
the aspect furthest from the graft The condition is quicklj 
relies ed and no harm is done A plaster case may be made 
coiisidcrablv lighter by reinforcing it at the points of special strain 
by wire or narrow strips of metal 

Absolute immobilization of the part myolved is maintained for 
six weeks During this period the graft is establishing a vascular 
continuity with the host at either end and with the surrounding 
tissues and it is not necessary to interfere with the plaster case 
After the expiration of six weeks the skin stitches are 
removed, and before a second plaster casing is applied the degree 
of union between the graft and host -bone is determined by a 
rachograpiue examination (Fig 201) Success is unlikelj if the 
grift is not hrmly united with the host at both ends 

hi the case of the forearm the elbow is again flexed to a 
iigit angle, and a small window is cut on the anterior and posterior 
aspeets of the forearm so that gentle faradic stimulation of the 
I Nor md cxtensoi muscles may be earned out A small short 
coe up sjjlint should be incorporated with the plaster, to permit 
Xh left free for exercises and massage without straining 

j S''eh measures unquestionablj stimulate bone growth 

n a owing the graft to functionate as carlj as possible and within 
Ihi hnnls of s ifet\ 

nil niontlis from the date of operation the 

r< 1 “•/'‘'Pensed with, and tlic nutrition of the limb is gradualh 
'' oud In massage firadisin and actne use 

fiimtion llT tlNe stage of partial function to tliat of complete 

IcMon m»l ^ presence or absence of other serious disabilities, e g , neree 

(1) I lie between the host-bone and graft 

estimated 

Ir-msifrnn.i . ^ "‘"cks (Fig 201) Durin<- the 

-'"Mf.ond period it is adiisiblc that the forearm be supported bj the wearing ofT short 



lie Ifll — llnaliomCacc 

13 Missn f 1 itcral tilua 
Kraft uiiitod stronJv with 
So t licno at both ends 
= veil wctls alter graft 
cperMiou 
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cock-up splint, and particular attention be given to exercises to encourage the return of 
the movements of pronation and supination As regards the tibn, tlie plaster casinc 
should be rvorn for a period of six months at least subsequent to operation, and for a 
furthei three months an external metal support is essential Such consen^atism mil 
certainly avoid the occurrence of some failures 


CONSIDERATION OF INDIVIDUAL BONES 

Radius -Non-union of the radius is more important than that of the ulna, on mg to 
the considerable neakness of grasp resulting It nnj^ occur m any part of the shaft, 
but IS especially frequent m the loner half (/f’tg 202) In most cases a bone grafting 
operation is necessary The hand is attached to and articulates mainly with the radius, 
so that loss of the support of the latter owing to non-union is assoeialed nith considerable 
neakness of grasp and with radial deviation of the hand, nhich deformity is kept up hr 
contracture of the radial tendons, these stretching like a bow string across the gap in tlie 
bone (F'/g 203) The loner fragment of the bone tilts towards the ulna and the hand is 
deiuatcd tonards the radial side, the styloid process l 3 ing at a higher level than that of the 
ulna (F/g 204) Where the lower fragment of the radius is less than an inch in length, 



1 1 ( 202 — Radius from Cast ^9 
E on union from the lo'^s of bono bot\s cen 
the fractured end'^ Marked dcMition. 
of distil frTament with consequent 
rTcIial delation of Innd (see FiO 203) 
For resvilt of Rrafting opcr'^tion «cc 
Fioz 20d and 208 



1 IG 20^ — Case Illustrates ladnl 
donation of hand Contracture of ladnl 
extensors of nrist veil «cen For re‘=iUlt after 
operation see 2d<» 



nr SU 4 — Cnw W 
/Tr-.e portion of Mntt 

con=^idcnhB 

cMatiou of dist'if In 
lent Tor result of ^r-ift 
opentioii «.co Fiu -11 


shortening of the ulna to correct radial deviation and allon direct union of the ra i 
fragments has been recommended This procedure is not advisable as it is sometim 
followed by non-union of the ulna the hand deviation can be as satisfactonlj eorre 
by lengthening of the contracted radial tendons {Fig 205) 

There are often associated injuries of the tendons and muscles, particunr ^ ^ 

extensor muscles of the thumb An injiirj' to the median nerve these 

compbcation Large adherent scars are also frequent, and are important bcea 
may interfere with the success of an operation unless thej can be compietcis 

at a prehm^na^^ operation x., i i „xtpnsors of the 

The radius is best exposed along the line which separates the ridiil evtenso 
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FIG 20j 




rif 20G 


Raflnl deviation of hand almost 
len"th< nin^ of contracted radnl 
^.^aftlng operation For result of 



Fig 20T 


FIG 20j — Case 
completely corrected ba 
extensors of the wrist at 
bone graft see JF 20b 

FIG 20G — Case ^4 Posterior subluvation of low cr end of uln i, occasional^ i com 
jiUcation of non union of radius m its lower third 

FIG 207 — Radius from Cn^e 27 Modified intramedullary giaft — pegging one end 
of graft mto medulla ind tlic other fitted auto ^uttcr Result ^2 months aftcr^operation 
Eltimatclj strong union 
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riG 212 — -Ulin fiom 2 L'lr^e 

portion of shift inis iti^ lor rc'svit of 
^ opvrntiou ri9 219 


mist from the e\tensoi communis 
digitoium In its distal thud tlie 
extensor polhcis brevis and the 
abductor polhcis longus crossing the 
tendons of the radial extensors of 
the "wrist often lender access to the 
tilted low er fragment somewhat difli- 
cuit , whereas exposuie in the upper 
two-thirds IS a comp natively simple 
dissection To secure proper ahne- 
ment it is necessary to lever the lower 
fragment away from the ulna and to 
rotate it into the supinated position 
A slight radial deviation of the hand 
niajf remain, but this is not of im- 
poitance A posteiior subluxation of 
the lower end of the ulna [Ftg 206) 
is by no means a rare complication, 
and occasionally gives rise to pain in 
the neighbourhood when the pitient 
has resumed his eniplo 3 mient, and 
particular^ if this is of a liborious 
nature 

The graft is preferably applied 
to the posterior surface of the host- 
bone In fractures abose the level 
of the insertion of the pronator 
radii teres, it is impoitant to remem- 
ber that whereas the proximal frag- 
ment IS found complete^ supinated, 
the distal is fullj^ pronated In some 
cases when the site of non-union is 
close to the wiist-joint it is im- 
possible to obtain a satisfactors bed 
and coserings for a lateral graft 



TJf' 213 — from Cits 
3 ^.on uiiioii middle of 
2 or reiKlt of 
operation s''e fig 221 



TtG 21 j — Ulna from 
o N on ttmon m upper 
tliirct I ro-vitnnl fragment 
flexed tilted touarda 
r'le ndm*? lor of 

openrion cc 
217 



riG 214 —Ulna from Case 
9 Condition of non muon 
when pnticnt admitted to 
Pmujour HoS}utTl 



Hr 211 ~ to e o 
n Ttr; 1 > 'vdJjtion to 
mi uf* fihial ^ritt 'll! m 
trimpdiilhn pc wa cn 
pio^c'i to cor^ t dewit/on 
of pro imdl iri^nicrit 
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lir 217 — Ca<co S'xmc 
•IS luis 21 j 21(i limlrc 
Mi\t lb iTiOuth’s iloubk 
unit— uitr\mc<Uillan and 
litcrd u\\ ai\c 



rio 218— Case 13 Same 
203 1 inal result of 

tdnA pnfb for non union in 
upper tlurd of u’na — S 
rnontUs after operation, '‘Op 
tombor, 1021 


Firm fixation of the graft is also 
essential For sueh eases a modi- 
fied intramedullary peg proved 
suecessful Tins method consisted 
of pegging one end of the graft 
into the medulla of the proximal 
fragment and fitting the other 
into a gutter made in the short 
distal fragment (Fig 207) 

Ulna — ^Non-union of the ulna 
IS of frequent occurrence, but is 
much less important (Figs 212- 
214) Whilst most ununited frac- 
tures of the radius requiie bone- 
grafting, some ununited fractures 
of the loner third of the ulna, oi 
of the olecranon, cause so little 
disability that this is not neces- 
siry When it oeeurs low donn 
in the shaft it affeets the utility 
of the hand comparatively little, 
and any deformity is slight 

There is usually no consider- 
able displacement of the fiagments 
to be corrected except nhen the 
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fracture involves the upper third, the proximal fragment often being flexed and tilted 
towards the radius (Ftg 215) It is advisable to eorrect this deviation and maintain 



o 



proper ahnement by an intramedullary 
peg {Figs 216, 217) this being additional 
to the usual lateral graft employed Pre- 
liminary excision of the skin cicatrix has 
been more frequently required in the 
case of the ulna 

The ulna, being a less vascular bone 
than the radius, with usually a consider- 
able thickness of sclerosed bone at the 
common site of non-union in the upper 
third, it IS essential to prepare the best 
a\ailable museulo-osseus bed 

It IS rare to find both bones of the 
forearm unumted Shortening of both to 
allow direct union and a bone-graft of 
the ulna to ensure adequate fixation, is 
probably the best operative procedure 

Humerus — The cases of non-union of 
the liumerus numbered 19, and generally 
constituted a difficult surgical problem 


no 221 ! — numcnis 
from Cbw 81 ^on 
anion in miiUlle tinrd 
tor operation risnlt ice 
Fig 23S 


nr 2.'3 — CSJO SI 
Same ns Fig 222 Result 
8 months alter stip cut 
operation Good union 




nr 224 — Humerus 
from Case fih N on 
union m region of iiech 
For result ol operation 
see Fig 22a 


FIG 22o —Cose GS Same as Fig 
224 Result tn o Team after squaniig 
of fragments intramcdull in peg and 
sowing of lUac hone chip Good 
union FuncUon of shonlder eiCcUent 


Fig 220 — Huoiems ftoin Case r ' 
nion in region of neck Result ( 

fter mtramcduliarj- peg and SS’”')"- 
■agmeiits Additional firation hr 

of absorption of '"‘ramejlullarr emu 




It has been stated tliat in proportion to the number of fractures sustained v ns 
non-union is more frequent than m any other bone in the bodj The c iie 
this relatik eh high occurrence is that fixation is particularlj ddfictilt to mom u 
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, 1 e at thp time of operation, and 10 cases had 

the patients, 2 had ^ot infrequently as often as three times 

teen ptevomly operated on d e^tere 



Ull CIO'- ^ , 1 

Freshening tlie ends of the bone 
and fixation by wiring, plating, 
and inlay grafting had been prac- 
tised, and with persistence of 


I ](3 107 — Ilumcnis Irom Cnw 8" 
Soil iimoti in tcmon o( ucck treated bi 
rrmoinl o( ocleroted bone impaction 
of dist d Iri-menl into the proiimal 
imi ol)tnnm„ internal fiaation bt 
knn„aroo tendon liesiilt 7 inontbs 
after operation Stron? union rune 
lion of s)io dder good 




riG 228 — Humerus from Coic 94 
nouble graft cmploved Absorption 
of intramcduUarv >giatt For final 
re-tfil sec Fig 229 


no 229 —Case 94 Same as 
Fig 228 Eesult 10 montbs 
aftei nTa(tin„ operation Strong 
union 


non-union, uliich is" found to occur frequently m the louei third of the shaft These 
rtsuUs cletrlj indicite the unsatisfactorj' nature of the operative [procedure employed 

in the early humerus cases tVliilst all are agreed that the 
autogenous bone-graft has given the best results in the radius, 
ulna, and tibia, it cannot be employed 
so generally, in the case of the 
liunierus Bone-grafting is of little 
salue in filling gaps m the shaft of 
the humerus Ununited fracture of 
the humerus is most certamlj reme- 
died bs the step cut operation, and 
the steps should be long {Figs 222 
and 223) Shortening of the arm is 
of minor importance This method 
■w IS successfulh employed in 0 out 
of 10 cases 

f Iternatia c opcratii e measures 
arc best determined iccording to, (1) 

3 he site of non-union , (2) The gap 
m the bone ( 1) The condition of 
the neighbouring joints Non-union 
III the region of the neck can he 
succcssfulK Ircitcd [Fig 22-1-) (1) 

B\ freshening the ends of the frag- 
mints cmploMiig in intnmedullars 

pig ts m iifiirnil ‘'plint, ind son mg m the fracture site small chips of bone obtained 
from tin line fust (1 igs 225, 22G) , or (2) \ftcr thorough removal of sclerosed bone. 
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impacting the distal fiagmtnt into the proMmil portion and obtaining fixation by mie 
oi kangaroo tendon {Fig 227) 

TJnunited fractures of the lower third of the humerus complicated by ankylosis of the 
elbow-]oint are undoubtedly amongst the most dilbcult cases to treat The reason for 
this lies m the real difficulty of pioviding adequate internal fixation of the fragments 
This is more especialh the case nhen the distal fragment is short, tapering, and brittle 
The step-cut operation is generally not .idxisable , but combined ■with Pirhams mctslhc 
bands the desiied result can be obtained ILqiialh^ satisfactory results hare folloned the 
use of the intramedulHr-s peg supplemented by a lateral graft or chips of iliaC'Cre&t bone 
(Figs 22S, 229 210, 291) 

hichevei operative measines are adopted, it is essential to fix the nhole arm and 
chest m plaster-of-Paris at the time of operation The aim is abducted to about a right 
angle, and the elbow is flexed this being done to prevent any undue strain upon the 
fracture site Fixation m tins position is maintained for about eight weeks, at the tnd 
of winch period the stitches are removed and the plaster cast is replaced bv a suitable 
splint should the radiograms show that strong osseous union has occurred In the majontv 
of cases, however, it is safer to emploj a plastci east for a period of twelve to sixteen 
weeks This need not interfere with the postoperative treatment, as the arm portion 
of the plaster-cast can be bn^alved 

Tibia — The following gioups maj be distinguished — (1) Fractines of the Ubia with 
fihuhi intact , (2) Frnctuics of the tibia with old fiactuic of fibula at opposite point 



1 !( J3J ~T)bn from 
Can iil ^on nmon with 
2 in ..Tp Trui'iv frflc 

tnre ol libulT it onpo-'ite 
point lor of ?nft 

iiu '^c?o jF ftf -us) 



rrf 23Z — Jjbi> from Ca^c 7” before 
operition "Non nnion \MtU Htenl •h-' 
jiliccmcnt of uppf r fr iirmeut For reouJt 
of w.n{tinc see Fiff 



riG 

IS Fi'f Jlf-vnlt < montn 

i/b r introduction of tnonn 
^i\c from ojfpo itc tum 

t nftb survi\rd iiohnt hffut 
mb ttioh btron- unioti 


Group 1 -There is nsuallv lerv little d.splaecnient and the rigid 
prevents apposition of the fracture ends The hue of fmeture Xs 

oblique The pnmarv loss of osseous tissue is small so that a single later _ 

The operative technique is stnnlir to that carried out m the case of Oic uln 
Group 2 — Mhilst fracture of the tibia is of the large v p 

chronic osteoniv clitis and necrosis with a resultant gap of ^ to - inches, 
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has been trans\crsc {Figs 252, 2,55) Tlic displnctnunt is ahs.ns nunc nvirktcl in tlu 
tibn \\hcn the fibula Ins been sinuiUanc(nisl\ in\oI\c(l 'riiert is frecjiunlK an angular 
displaeenient, the leg appearing to form a tiirac a\ith .i marked anterior 

concanU In addition, some lateral displacement is ge nor ilK present — 

{Fig 233) The loavcr fragment nsinlh shows a certain degree of 

rotation on the long axis of the bone, resulting m internal oi exteinnl i 

displacement of the foot and almost ah\a\s a degree of jies ecpiimis \ A 

In conseqaience of extensne scarring of oeerhing skin and also nuis- \ ' B 

cular injiirs bone-grafting maj be a \er\ diflieiilt jiroeediirc It is i I 

beneficial in all such cases to earr\ out at a preliminara operation ^ I 

a complete excision of all suiierficnl ind deej) seir-lissiic at tin site V ft 

of non-uniou \bout a month later the "rifting ojit ration is ptr- 

formed It is achisable to insert two massiae 1 itcral grafts wheneaer f H 

possible {Fig 234.) m order to induce more rapid and entire replan- \ |l 

ment of the bona loss and to increase the strength of the resulting [ f i 

union I. nfortunatcK , re-fracture is b\ no means i rirt oceiirrcnct A 

and for this reason there slioiild be no undue haste in dispcnsimr 

wath the plaster casing, which should be worn for i period of six 

months at least subsequent to operation For three months more 

the patient wears an external metal sujiporl 

Femur —IMiilst delaaed union of the femur is ficquent, non- 

roldVoe 'r' '"T ocea'rrence In fact, the diagnosis of non-union (i! 

should not be niadc unless, after a prolonged Inal (not less tlian ''“■f 

twelve months of conscr\ati\c ineasims .i snfcfru ormtimi m,, 

and dammmg, hrZr ,n. Z ,c ' , r,"'"!; 

■,bo„, tLZdl aXniZ wt " Zr,”" "T 

to h 1 . ) '5«cs occur in this region it appt irs 

rr^W-1 to thet"' the mfcetion has spread 

! I ,, JJ^i to the knce-ioint whose moaements become so limited llial then 

l z,;:' ■; 

■ I operative interference, this consisting of frcshcniim the fr L 

II excision of selerosec! bone and of , ,. 0 ^: ' 

I 1 of intramcdullarv peg and idditml'’"i 

■ { fixation bv wire The whole limb, including^ the "r 

J||_j period a irs4sWmed 

im 

All but one were maJsne tdual LZf " ^-oorus 




All but one ^a^re maLve'tlbiai iaftf and ttie'^^ 
tobnng a late stage in C of the cases after osseous iimonTt 

with th intran^edulirry^e^* whicr^t^ln^ T’'" case' wliVln 
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appeSr to^teke fracture is complete, little further absorption 

1 ^ , place Strict immobilization after the fracture was discovered failed to 

bring about union in the case shown in Pig 236 



nr 2i7 


Tig sss 


Fia ->$3 



nc 210 


Late fractures occur several months 
after the bone grafting operation 
Tlitir site is almost always about 
the middle of the graft The graft 
has been entirely successful, being 
firmly united at both ends, and the 
host-bone almost entiiely replaced 
The patient has probablj returned to 
Ins civil occupation and as a result of 
some strain, the fracture is produced 
(Figs 237-241) Many cases will re- 
unite, although a prolonged period is 
required for the union to take place 


Fic 237 — ^Uln'j fiom Case 12 TrauiriTtic 
or latt graft fracture through middle of ^raft 
Six months after ^successful graft operation 
Tic 23S — Cnsc 13 '^ame as Ftf/ 237 
Result 8 months after accident— gr ift frac 
twrc strongly united R cU marked callus 
throun oat 

Pig 239 — ^Ulna from Case 4 Traumatic 
or late fracture through middle of graft 
tii. months; after succcs ful graft operation 
Tie 240 — Case 1 Same as Fiff 2^0 
Result 10 months after iccidcnt — graft un 
united but uo resultant disability 

Pic 24X — ^Tibia from Case 62 Late graft 
fracture about imddlt of graft occurred 
erentten months after succ€«isful graft open 
tion Strong union resulted from second 
graft opcrati:)n 
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’ I’lM ' NOT 

1 lUlilimM. 

OMIUTIU 
( ItllSTIlNT 

1 

Ginn 

3b 

a 

" i 

30 

1 <■ 

Radius 

2(. 

1 

1 1 

' 1 

30 

1 

Humerus 

1<1 


I 1 

lb 

(1 

libxa 

K) * 

1 

" 1 

10 

l 

FeuTvir 

3 

(i 


1 1 

> 

ribulsv 

1 

0 


I 0 

1 

) 1 

Total 

100 

3 

1 ' 

I 

17 


SUMMARY AND CONCLUSIONS 

The senes of cases sUuhcd vas \u\sclcctcd uul comprised 100 piticnls ^wth nniiiiilcd 
fractures due to asar injuries Of the 100, 8.1 required oiicntnc Ircilmeiil Of these, 
70 as ere subjected to the operation of autogenous bonc-graftmg In 67 (018 per cent) 
the grafting operations iiccc successful, ind d (t2 per cent) aicre failures llic e.uisc of 
failure aias latent infection, and the grift Mas lost m conseqiiencc~iu 2 of the discs miHi 
persistence ot non-union In the senes of 83 operations there Mere (> tiscs of Iitcnl 
infection These si\ cases had been operated on pieiioiish, .iiid all but one had liad in- 
fection preiiouslv The cause of infection depends upon the t\pc of case r.itlicr than on 
the opeiatiie tecliniqiie It is probable that the general adoption of a tuo stage operation 
Mould lower the percentage of infections lIoMcier, infection of a Mound and a successful 
graft are not incompatible In 01 cases the operation earned out li is been i pnmars 
one, and in 24 cases unsuccessful attempts had been preiioush made bi other surgeons 
Autogenous massise grafts obtained from the subcutaneous inner surface of the tibi.i 
ha\e proved aery successful, particularly m the ulna, radius, and tibia Uhej should be 
of good size — as large as the bone mIucU is being replaced, and two to three tunes as 
long IS the gap The more the graft approximates m size to the bone it is to replace, 
the less liable it is to fracture The medullary tissues m ould ippe ir to be the m im route 
along mIucIi new bone formation extends hctMcen the fragments of the host-hone It is 
therefore advisable to include as much as possible of this tissue m any grift Compact 
hone IS required tor strength to withstand the strain ot function Mhen union is complete 
The presence or absence of periosteum on the graft does not appear to affect the vitalitj 
or growth of the graft Internal fixation of the graft is most essential for a successful 
result, and depends to a considerable extent upon accurate suturing Intcirupted and 
‘looped’ sutuies of strong tanned catgut have been employed throughout the series almost 
Mithout exception The onU adequate post operative dressing is a plaster-of-Paris case 
applied at the time ot operation Absolute immobilization of the part imolved is main- 
tained for SIX weeks, during which period firm union should occur The degiee of union 
hetw een the graft and host-bone can be determined by frequent radiographic examin itions 
During the transitional period adequate support (plaster or splint) of the graft is essentia] 
Tile bone-graft as usually employed m the intramedullary and inlay methods is too 
small, and not suited for ununited fractures due to war injuries 


In conclusion, my thanks are due to Mr A F McConnoclue, and also Dr John 
i L Spence and jMr J McGill of the Radiological Department of the Ministry of Pensions 
Hospital, Craiglcith, for the radiographic prints The drawings illustrating the operative 
lea ment are the work of jMr J T Murray, to whom I am indebted for the great 
care expended m their preparation “ 
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SYNOPSIS OF 100 CASES OF UNUNITED FRACTURES DUE TO Y 


CA'JE 

p\Tr Wound 

AND hfvltd 

CAUsP ANn PPRIOD 

OP l»o\ xrvioN 

Bonp AM) Srrr op 
jSOS umon 

Parnois Oifruion 

Cnse 1 —0 A 

Sept 1917 

Tuh, 1919 

1 )« ^rap 

25 rftontVts 

L iilna 
Middle third 

Sequ"=strectom\ and cm 
tion o! a’b'vcess 

Case 2— A B 

Fugs 212, 219 

Oct 1917 

April, 1918 

3 \ in gap 

17 months 

K ulna 

Lower hall Loiier 
fragment of ulna 
remainmg, ]f in 

Fxoision of scar and free 
tendons 

Ccsc 3— R B 
Figs 213 220 

Sept 1918 

Jnn 1919 

1 m gap 

10 months 

E ulna 
Middip third 

Suture of median nmt 

( nsc 4 — J B 

Figs 239 240 

April 1918 

Sept 1918 

2 in gap 

33 months 

L ulna 

Middle third 

Suture of median nen 

.. 

Case 5—0 C 

Figs 215, 21G 217 

April, 1918 

Aug 1918 

2 in gap 

30 months 

L ulna 

Upper fourth 

Suture of ulnnr nene 

Case 6 — J D 

Oct 1918 

Feb 1919 

1 in gap 

10 months 

L ulna 

Afiddle third 

Nil 

Case 7— «! McL 

June, 1918 

Aug 1918 1 

3 m gap 

27 months 

L ulna 

Jliddle tlird 

Removal of F B 

Case 8 — 4 AI 

AlaA, 1917 

Sept 1917 

1 in gap 

25 months 

R ulna 

Aliddle third 

Freeing of metlmn nen 

Case 9 — N S 

Figs 214, 221 

April, 1916 

Nov 1917 ' 

H in gap 

Sclerosis and platmg 

44 months 

L ulna 

Afiddle third 

23 operation's for 
dead bone, aho fht 
ulna ^hich 

remo\ ed __ 

Case 10— G T 

Juno, 1918 

Sept 1919 

2} in gap 

18 months 

L ulna 

Middle third 

Nil j 

Case 11 -T S 

No\ 1918 

Dec 1918 

H m gap 

13 months 

L ulna 

Upper fourth 

Three prelimmarj ««!' 
rectomics ^ 

Case 12— J J 

Figs 237, 238 

Sept 1915 

Aug 1910 1 

1 n gap 

Sclerosis and wiring 

04 months 

L ulna 

IMiddle tl ird 

Sliding graft aaJ hvBii < 
uire Wire sub<eq.™ 
moved ^ 

Case 13— J A 

Figs 201, 218 

Sept 1918 

Nov 1918 

m gap 

30 months 

R ulna 

Upper fourth 

Secjuestrecfom} 

Case 14— T M 

Alav 1918 

Aug 1920 

4 in gap 

41 morth-* 

L ulna 

Afiddle third 

Prelinimnrv evd '<>" ^ 

Case 15— A T 

Sept 1918 

April, 2919 

24 m gap 

37 mon*hs 

I ulna 

Afiddle fourth 

Nil 

Case 10— T W 

Oct 1917 

Afar 1918 

2 m gap 

47 months 

L ulna 

Afiddle third 

\i\ 

- — 

Ca'ie 17 — H B 

Figs m 195 

Sept 1918 

Jan 1920 

1 } in gap 

41 months 

I ulna 

Middle third 

removed on accomi^ 

Case 18— A C 

Aug 1918 Sclero3i-> and mrmg I radius 

Jan 1919 37 months Junction loirer tinrcl 

and upper tuo 
thirds 

Three eP"7'^u,re 

ununitcd {reclure 
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rURIES, WITH END RESULTS OF OPERATIVE TREATMENT 


^ Tvrr OF 

OrERiTION 

EFSULT 

I! I sm ks 

Oet 19 W 
?ibial praft 

Succesb Oi 

( 

ncrat.on tlclntcd ouing to i.or-isto.il -miH nml -lou for.nnt.on of ko.imsln. 
™'>P« pronation niul supinnt.on R. sunio.l prt uiir oLiupaf.ou 

Mar 1919 

Cihial graft 

Success K 

( 

xccptionalK long graft rcquircd-b nulics I ructuro of gnifl clctcctod lob 1920 
-sUonoK united Mar 1921 Marl cd foriniifion of lal us 1\ hen Iho fnitturo uas 
Jotected patient uas not aunro of am thing uroiig uitli fonan.i Rango of inm. 
incnt beta ecu J complete siipiniilion and t compkto pronation Rcsuinod oiiipUn 
ment ns a joiner 

Julj, 1919 

Tibial graft 

Success I 

Nnge of inoNcmont betucon complete supmatioii and the mid iiosition rmplojtd 
ns a rabbit trapper 

Jan 1921 

Tibml graft 

Success F 

bk montbs later fell and injured bis arm 1 rattui. uas cvactU m imddh of graft 
no callus tbroun out no moicmont chcilod at sge of graft friicdiri As patuiit 
felt nun just ns strong ns before the fracture no fiirtlior o])oration uas jurformed 
Rnnf'C of inotcmciit betucen ? toinpleto supmnlioii and 10 from tho mid position 
Dmplojed m a garage 

Oct 1920 
able tibial graft 
:eral and intri 
medullarj' 

Success 

Forearm range of inotemcnt betuocn J eomplcto supination mid tho mid position 
Emplotcd ns a cnrotnl or, and contemplates farming iii Caniidii, for uliich ho is 
quite fit 

Feb 1920 

Tibial graft 


Some superficial erosion of graft m enrh rrms Forearm range of inmcmont 
betiveen complete supination and J complete i>roimtion Rosumctl jiro uiir occiipii 
tion as a mason 

Sept 1920 

Tibial graft 

Success 

Forearm range of inotement betueen coinplelo supination and 10° of pronation from 
the mid position Emplovcd ns a postman 

June 1919 
Tibial graft 

Success 

Eorearn range of inoteinent betueen complete supination nml the imd position 
Emploj ed as a clerk 

Deo 1919 

Tibial graft 

mm 

Forearm range of motement betueen complete supination and <i coinplelo promition 
TJnemplojed Does not think ho uill bo fit for pro unr oceuiintion ns a miner 


Success 

Forearm range of morement between complete supmntton and 10° pronation from 
the mid position Eroplojcd ns an engmeman 

Deo 1919 
Tibial graft 

Success 

Forearm range of morement between >( complete supination and tho inid position 
Fmployed as a postman and finds his arm ns strong ns proMousR * 

Jan 1921 
Tibial graft 

Success 

Injured reconstructed forearm six months after operation — ^fracture of graft uliich 
uas found to be strongly united three montbs Inter Emploted ns a minor' 

Sept 1921 
Tibial graft 

Success 

— 

i?orearm range ot mo\ement between complete supination anti 10° of tho mid position 
Discharged from hospital to commence out patient tientment ^ 

Oct 1921 
Tibial graft 

Success 

Forearm range of mo\ ement between complete supination and ^ complete pronation 

Oct 1921 
Tibial graft 

Success 

4180 had fracture of radius at same let el but stronglj united with fair nhnoraent 
anre"eetnc"tv ^ complete pronation Still receit mg massage 

1921 
Tibial graft 

Success 

Fit to resume employment in brick uorks Forearm range of mot ement betueen 
i complete supination and the mid position Still receit mg massage and electricity 

' rob 1922 

Tibial graft 

Success 

Set ere latent infection follotted second bone graft— both forearm and lerr—no 
to graft or tibia resulted Still receit mg massage and electricity 

Sept 1921 
Tibial graft 

Success 

pronation and i compIetT;;^;;;;;^ 


page 


Contmiud on next 
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SYNOPSIS OF 100 CASES OF UNUNITED FRACTURES DUE TO 


CAsr 

, Datt or ‘Wound 
l\D BREN HriLFD 

Case AND PCniOD 

OP NON rNION 

Bont: and Srrr op 
Non inion 

1 

j PREnOCb OfEPlUOl 

lQ—\\ B 
Ftgs 20i, 211 

Tilly, 1917 3 in gap 

31a\ , 1018 28 months 

L radius 
Sliddle thud 

1 Fleeing of median nene 

Caie 20—11 D 
Fiff 209 

Oct 1917 m gap 

Feb lOIS 1(> months 

L radiu? 1 Xil 

Middle third j 

Case 21 — R M ' Latent sepsis and 

* A.ug 3917 » sclerosis 

j Feb 1918 1 tl months 

R radius 

Lowei third 

Freeing of flevor roi* 
Suture of median nene 

Case 22- A M | Aug 1918 

1 liar 1919 

1 

1 in gap 

15 months 

L radius 

Junction upper and 
middle thirds j 

Kemo\al of FB 

i 

Case 28 — 1 31 • llnv 1918 21 m pap 

' Tuly, 1918 ' 12 months 

1 

Iv radius 

luncljon upper and 
middle thirds 

Sequestrectomj 

i 

Nil 

Case 24 — \ 11 ' Oct 1917 f in pap 

1 Dec 1917 , 17 months 

1 

D radius 

Jimction middle and 
lower thirds 

Case 27 — A P 

1 Tune, 1918 3f m gap 

Not 1918 13 months 

L radius 
"Middle third 

Freeing eNten'or mu do 
forearm Transplonl 

Case 20— J S 

Oct 1917 1 i in gap 

Deo 1917 1 Sclerosis and wiring 

{12 months 

L radius | R iring of fracture 

Junction upper and 
middle thirds ' 

Case 27 — R S 

Fig 207 

April, 1917 1 i 111 gap 

Dec 1917 Sclerosis 

1 30 months 

R radius ' pNCision of srar ami com 

Junction lower fifth | of radial detmfios « 
and upper four fifths bv plaster of ron< ^ 

Case 28— T C ' 

Fig 280 1 

1 

Sept 1917 1-"^ in gap 

3{av, 1918 1 30 months 

1 

j K radius 

1 Lower fifth 

Case 29— J C 

April 1917 

Dec 1918 

11m gap 

31 months 

P radius ' 

Through lower third 

Case 80— H C 1 

1 

Tune 19t5 

Feb ms 

1} in gap 

45 months 

1 

L radius Suture ol Y’ 

Lower third ! lower third of lotesi 

1 

( 

Case 31 —A 31 April, 1917 ) i m pap 

bept 1918 1 20 months 

L radius Nil 

Lower fourth 

32— R McK Sept 1918 IJ m gap 

. Jan 1919 10 months 

R radius ' Freeing of /(r 

Junction lower and extensor mu 

middle thirds 

Case 38— P G April, 1917 

Oct 1918 

Sclerosi*! 
l in gap 

55 months 

L radius 
iMiddie third 

Nil 

Co*^e 8 1 • — J K > 1917 

Fi^ 206 1917 

Sclerosis 

No gap 

29 months ^ 

R radius 

Junction lower and 
middle thirds 

I Nil 

Case 35— D D Aug 1018 

April 1919 

Sclerosis 
i m gap 

40 month' 

L radius 

Junction lower and 
middle thirds 

Plating of J , 

scrpicntl} niuo'‘"‘ 
union resuhf'o i 
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JURIES, WITH END-RESULTS OF OPERATIVE TREATMENT 


DOF ANTI Trrn of 

OrtBATION 

RESULT 

in nviiK'- 


XoA 1910 i 

TAie' graft 

Success 1 

1 

Extcii^iw oi rGii\Q\nl ‘^cloro-.cd houo ncco'^^-vtoU il (.raft it in lonp 

incuts between mul po'^iliou coniplolo pronution 1 inpIo\t(l 

Ion arm ino\t 
as a eUrl 

Feb 1919 

Tibial graft 

Success 

Forearm range of moMmeirl belrrcen \ coiirirktc suiunat on ami r, toini>l< to prointion 
\b!o to icswino pro wnr cinplox inoiU ns a printer 

Afar 1920 

Tibial graft 

Success 

rorcanu ranpo of moxemont from inul position to K* proiuition 
telcphono operator 

I mploreil as a 


r— 

Xo\ 1919 

Trbial graft 

Success Forearm Ircfd nfmo«t m oomplotc s\ipmtition leu dtgrets of movement i>o«sib!o 

Almost complete ennalirntion of graft 

Mar 1919 
id me graft from 
ladins 

Success Forearm range of movement betvvtcn coinplolo supination to 10'' from tlie mid 

position Emploveil ns n clerb 

Mar 1919 

91idmg graft from 
raJivis 

Success I Finn was fractured nt opposite point and stronglv united wulioiit operation loro 
arm range of movement between J coiuplcto supination ami tlit mul po‘-ition 
Resumed prewar occupation ns a miner 

JuK 1919 

Tibval graft 

Success ( Septic dermatitis of arm so persistent that amputalion was ndv i-cvl 1 his coiulitiou 

1 however, was cured lipoid paraffin Forearm ranto of movement Ik tween tom 

1 plote pronation and tho imd position Resumed pro war occupation as rmlvvnt clerl 

Oot 1918 

Tibial graft 

Success ' Forearm range of mnvomcnl bclwcon complete supination nnd i; complclo proimtion 

1 Complams ol pain m the lower end of tlio ulna, tins being duo to subluMition winch 

1 may have resulted from attempting licav'j worh as a labourer 

April 1920 
itramedullary tibial 
graft 

Success 1 This tjpe of graft cmplojed on account of inndcr(natc cov< rings for a latcal graft 
Emplojed in an office 

t 

Mar 1920 
atramedullarv tibial 
peg 

Partial ' Upper end strongly united, lower end failed to vimto This tvpe of graft was 

success emploved on account of madoquato coverings for a Intern! ginft rrninmg ns n 

picture frame maker 

Refused operation 
No\ 1919 1 

— 

— 

, Mar 1919 

hortening o! ulna {1| 
in remoAed) wiring 
of radius and ulna 

Failme 

Radial deviation of hand corrected, nnd consequentlj able to worl ns a labourer 
■Umost n nevr wrist joint formed at sito of ummited fractures Strong floMon nnd 
extension present 

Dec 1918 

' trait operation at 
tempted but im 
possible owing to 
h'cmorrhage 



Radial deviation of hand very marked Posterior subluxation of lower end of tilna 
Unable to resume work ns miner, but found suitable oinplovment 

j 

luH 1919 
/ Tihial graft 

Success Forearm range of movement between } complete supination and 10° of pronation 

. sTaWr occ'i.pat.on m pits, but his secumS 

)peration inad\ isable 
/ owing to mat \\n or 
It the opposite poinl 
No\ 1919 

L 

, Quite a serviceable arm, although not fit for pre war occupation as a tailor 

1 

nited w itbout opera 
^ tion wlnlist await in| 
admission to hospit? 
bopt 1919 

i\ 

1 

Dec 1921 
Tibial graft 

1 


Conlinueit on next page 
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SYNOPSIS OF 100 CASES OF UNUNITED FRACTURES DUE TO V 


p,,, ' Datp or \\otm) 

j AYD OTIEN HrALTO 

Cau'jE and Period 

OP ^0^ UNION 

PONP WT) SITP OP 
^o^ irsaoN 

PREnOUh OfEUinOl 

Cas>’ 3G— T M 

' Xov 1915 

j Feb 1919 

1 in gap 

73 months 

L radius 

Junction iowir and 
middle thirds 

Bone graft in another 
■which wast subbequenih 
mo% ed ow mg to 'fj 
Excision of scar 

Case 37— W H I April, 1917 

^ Feb 1919 

Scleiosis 

55 months 

L radius 

Junction lou er fourth 
with remainder 

Sequestreclomies P- 

operation removal of f 
as no union resulted 

Case 38 — C McG 

i Aug 1917 

Oct 1917 

H in gap 

23 months 

I radiu« 
l^Iiddic third 

Nil 

Case 39— G O 
Figs 202, 203, 
203, 208 

Sept 1918 

Dec 1918 

1 

1’ in gap 

11 months 

R radius 

Lower third 

Nil 

Case 40 — D G I Mai 1918 1 21 jn pap 

No\ 1918 1 20 months 

' 1 

L radius 
j\tiddle third 

Sequestrectom\ 

Case 41 — J B 

Fig 210 

1 Oct 1918 

j Dec 1918 

1 IJ m gap 

j 1 5 months 

L radius 

Junction lowei and 
middle thirds 

Nil 

Case 42 — T B 

1 Not 1910 

Not 1917 

1 Sclerosis 

1 t in gap 

and plating 

34 months 

L radm» 
Aliddle third 

Plating operation 
of plate rrceing of ' 
nerve 

Case 43 — A X 

Juh, 1910 * If m gap 

! Mar 1917 ) Marl ed sclerosis, 

09 months 

R ulna 

Middle third 

Sequestrectonii 

Case 44— J C 

Aug 1917 1 2} m pap j 

Dec 1917 1 Displacement upper i 

] fragment 1 

1 56 months 

L ulna 

TTpper third 

Suture of ulnnr iirrif 
ci«ion 0 ^ scar 

Ca^c 15 — J IMoI 1 

i 

1 

April 1917 

Jane, 1917 

in gap I ulna 

58 months Junction upper and 

middle thirds 

) 

Fvcision of scar 

Case 46— T C 1 Aup 1917 

1 Nos 1917 

IJ m cap B ulna 

14 months | Junction loner and 

1 midflle thirds 

111] 

Case 47— L M 

April, 1917 i 

Oct 1917 j 

1 in pap 

Still unumted 

L ulna 

Tunction loner and 
middle thirds 

Seque&trectoitin.s Ere 

exten^^or tendon lo 

Case 48— P C 1 

Feb 2928 4 in can 1 

No\ 1918 1 Still unmiited } 

L ulna 

Junction lower and 
m ddle thirds 

Nil 

Corse 49 — D S j 

1 

1 

1 

Dee 1917 

Sept 1918 

3 m cap R j 

Svnostosis bet^veen Lpper 3 in uith , 
upper end of ulna olecranon process | 
and opposite point missing | 

of rad us 

Nil 

Case SO — A S Oct 1915 

1 Sept 1916 

Sclerosis I ''199 

1 in gap Lower fifth 

Nil 

Case 51 — F B Mat 1918 

Dec 1918 

t in pap B ''j99 

Still unumted loner fourt i 

c„ttirc of 
qi,e-tRCtonn of 
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oUJUHIES, WITH END-RESULTS OF OPERATIVE TREATMENT— co?ifi?i»«/ 


DtTE KSD Tirr OP upsi IT 

OPFniTION 

It! MMlk-, 

No\ 1921 ' Success 

Tibial graft 

Forearm rnngo of mo\oment between 1} complete supmntion nntl r^ complcU iironntion 
Is rccenmg massage and electrical treat men* 

wXi Success 1 Still m hospital roroarm range of inoicment lielwcon complete pronnlion and r 

iibial graft comploto supination ‘ 

1 

iTuU , 1919 Success 

Tibial graft 

Forearm range of mmcment l>et\iccn J ooinplete siipmation and 1(1° ot pronntion from 
i'adio 'tdnarjomt mid mIicu uorl mg fet^ fimn in mftrmr 

1 

Aug lOlQ Success 

bial graft Marked 
adial cleMation of i ! 

mnd correoted by ' ' 

engthemng of mus 
les 

'Fmpryerafa1l„“X ->-1 POM.ion 

Jan 1020 Success 

Tibnl graft 

XaroTcSionrnXaXrln""'’^ Pcsi.mcd pro 

Jan 1920 Success 

Tibial gra^t 

^F^ryeTls aXaro“ and J complete pronntion' 

Sept 1919 ‘ Success 

Tibial graft 

^pXXoXflltTdTor' supination and the nncl po.it.on 


^pril 1922 Success Still under treatment 

iiDial graft 


^oubiriibilfgraft treatment for 


ccl ns a caretaker 


T^bml gr'art i treatment 


No operation 


T?b.al grift i E™Pl°'-=d a clerk 


No operation 


No operation 




Operation not adrised owing to site nf r. 

as a miner, and can lift a 4 lb AmW Pesumed nre n 


^6 lb ri eight with mjured arm «™pIojment 


tcoX®o%fatlro;7drii:d'°^"'^‘“- --l-, and 


No operation 


No operation 


Operation not ad\ ised 


Operation not ad\ ised 


as patient suffered httle disability 


as site of fracture loii down 


Continued on next page 
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SYNOPSIS OF 100 CASES OF UNUNITED FRACTURES DUE TO W 


Ca=l 

Dvir OP Mouvd 

VVD Hr AMD 

Oadsp and Pemod 
op Hon u>noN 

Bonf Sm or 

NO^ UKIOV 

PKEtlOtS OiFRtno''- 

Ca’te 52 — A M 

Aus; 1918 

Alar 1910 

IJ m gap 

44 months 

Iv ulna 

Tiinction -upper fourth 
and jouer three 
fouiths 

Bone graft of radius 

Case 53 — R 1 

Ant; 1918 

Tan 1920 

24 in gap 

17 months 

j R ulna 

j Middle third 

Sequestreotomv 

Case 64— D W 

April 1917 

Apn' 1918 

Scletosis and latent 
sepsi^; 

58 months 

R femur 
Ahddle third 

1 Siequestrectomies Se\cul 
j sces-ics 

Ca^c 55 — G D 

4pril 1917 

Aug 1919 

1 

Sciero-3is 

1 in gap 

K tibia 

Junction louer and 
middle thirds 

Nil 

Caic 50—1 B 

4pril, 1918 

Alar 1919 

2 m gap 

11 months 

R tibm 

Middle third 

Sequestrectomies 
bone graft, e\cjsion of ^ 
m other hospitob 

Case 57— W C 

Oct 1918 

June, 1919 

Sclerosis and 
displacement 

17 months 

R tibia 

Aliddle third 

|M1 

Case 5S— P S 

Aug 1917 

Sept 1918 

1 

5 in gap 

. 21 months ; 

i 

R tibia 

Aliddle third 

Nil 

Case 69— B 

Alay, 1915 

Jan 1916 

Sclorosis 

Still unumtod 

1 L tibia 

Aliddle third 

Nil 

Case 60 — 7 McL 

April, 1917 

June 1920 

Sclerosis 

38 months 

h tibia 

Aliddle third 

Nil 

Case 01— T H 

Sept 1918 

Mar 1921 

1 

2 in gap 

39 months 

1 

T tibia 

Junction middle and 
upper thirds 1 

Evoision of skin war 
and scar tissue 

Case 62 ~H K 4 
Fiff 241 

Jlay, 1917 | 2 in gap 

April, 1918 33 months 

1 

1 

R tibia 

Junction upper and > 
middle thirds 1 

F' cision of f m 
scar ti‘'Sue 

Case 63 — J G 

Alav, 1915 1 IJ in gap 

June 1919 | 62 months 

R tibia 

Through middle third 

ENCision of noimil 
tibia reino\ai ^ 

Case 04—1 F 
Ftps 232, 235 

Oct 1917 1 24 in gap 

June 1919 1 22 months 

1 _ .. 

T tibia 1 

Middle third j 

Sequestreotomv 

Case 05— C B 

Alar 1918 ' 

Xov 1918 j 

Sclerosis and j 
displacement ! 
51 months 

L humerus j 

Junction of lower j 
and muldlo tnirds f 

tendons 

Case 60 — J ^IcK 

Alar 1918 j 

Aug 1918 

Sclerosis | 

24 months ! 

i 

I humerus 1 

Junction loner fifth i 
and upper four fifths 

t 

Suture of fp 

Suture of ulnwner' ear 

waft of hoinenis «r> 
subsequently renioic^ 
ciilQspiral nenoje^ 

Ensupcessfiil bor'r - 

other hospital 

Case 67 — H B 

Fiff 220 

Oct 1918 j 

Alar 1919 

Sclerosis 

1 2 months j 

P humerus 
Anatomical neci j 

Case 68 — A R 

Ftgs 224, 225 

Oet 1918 Sclerosis 

Jure 1919 16 months 

1 

R humerus Sequestreetomr 

Surgical neck of sinus 















UNUNITED ERACTUBES 


IIJURIES, WITH END-BESULTS OF OPERATIVE TREATMENT-con/iniicrf 


IWE AXD TJTE of nr^VLT 

OPEKVnON 1 

Itl MfUKb 

\p\ii, 1922 * StiR hospital Almost complete cnnahyntion ot rnduH graft 

Tibi'xl grnft t 

t 

Jan 1920 Success 

Tibial graft ' 

Foretirm ranco of mo\einont between coinplcto supination and J coinplcto pronalion 
Resumed cmplojmfnt m gas inoter works 

United without — 

operation 

Feb l<)22 

Oiling to tho persistence ot Intent sepsis, tlie question of operntion could noier Ik 
cons'idered rrcntincnt consisted of (1) Kvteusion In llioiiinss splint (2) 

‘ Htimme-mg tmd dsminmg ’ (J) Calcium lonirntion nivd calcium salts mtermilh 

(3) Endoermo gland tablets, (4) Earndism 

United without — 

operation 

1 

Osteogenesis was delated bj scpsi-v 

"M'lr 1919 Failure 1 

Tibial graft '» 

I 

Graft fixed h\ wire partial death of graft this portion rcmo\cd along with wire** 
Non union again resulted 

Mar 1920 Success | 

Tibnl graft j 

IInemplo^ed Still wenrb n steel support, ns he is nfrnid to bear his uliolo Height 
on reconstructed limb 

Ma\ 1910 Success 

jhding tibial graft 

Would ha\e been able to resume pro net occupation as a miner but for 3 m sliorten 
mg of the leg as a result of fracture of tho femur Wears a high bool Employ cd 
ns a motor man m the mines 

^*o operation ~ 

Refused treatment 

United mtliout Success 

operation 

' Hammer and dam ’ treatment 

" Uec 1921 Success 

Double tibial graft 

Portion of bost tibia u as utilixed v, hen filling up gap beiw ecu tho tu o grafts Although 
still under treatment firm union has resulted 

^ Feb 1920 Success 

inial griH (Baueourl 

Oct 1921° 
lUal graft (Crai<r 

Clt'l) 

In the case of the first graft both ends stronplv united fracture er upper end 
occurred Tulv 1921 which did not unite, and nccesaitnted second graft \li o\ idence 
pomts to very satisfactory result 

^ July 1920 Success 

libial graft 

U alks w itHout a caliper 

1919 Success 

Tibial graft 

Able to resume Ins work as *i farmer Does not require to wear a caliper Required 
small skin graft for necrosis of scarred skm ^ 

/ June 1922 Success 

topping operation of 
•'luinerus 

1 U ound healed Firm union Still under treatment 

/ ^far 1920 Success 

ene graft of burner 

I's mtramedulhnr 
••^tibial peg, and chip 
from iliac crest 

Resumed farming m Canada 

/ntrainednllan ^ pec 
sciuoting of fragments 

, Arm can be fidly and strongly abducted to angle 70“ Good firm union at atU5 
j frncturo Radial mot eraerts from extension practicallv normal Flexion at shoulder 
^ almost to a right angle Hopes to resume w ork as a ri\ etcr 

Fob o 

/ ntrameduUarj tibial 
■ P<?K squaring of 
ixicmcnt and chins 

Iroin lilac crest 

Necrosis of ihac chips and consequent sinuses Eltimate result of graft satisfact^ 
Abaction at shoulder to angle 00° flexion a’most to a right angle Works onA 


Couilimec? on next 


parjc 
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SYNOPSIS OF 100 CASES OF UNUNITED FRACTURES DUE TO \)\ 


1 

CASr j 

D«r OP AAqtjnd 
ttD n^I^ Hr SLED 

Cvnsr VKH Period 

OP HON TJMON 

BONE AND &nr OF 

Hon union 

PRFVious OrriuTioNi 

Case fi9— S D Sept 1918 

Oct 1919 

1 

j 2 in gap 

1 

R fibula 

Upper and middle 
third 

j Nil 

Case 70— J K Nov 1918 Sclerosis 

Alar 1921 28 months 

L femur 

Lower and middle 
third 

j Sequestrectomies 

Case 71 — D H ApnU 1*^18 | Sclerosiia 

Julv 1918 H in gap 

17 months 

J humerus 

J ower third 

Nil 

Case 72 — J Y Sept 1915 Sclerosis 

1 lSo\ I91G } in gap 

8 9 months 

( 

L humerus 
Lower fourth and 
upper three fourths 

Two bone grafts in 
land ancl seque {recti’ 
Also inlay bono graft 
fractured and hrni '* 

removed 

Case 73— r AIcC Maj , 1916 

Figs 233, 231 Dec 1920 

Sclerosis 

and displacement 
76 months 

R tibia 

Middle third 


Case 7t— T R Feb 1918 

Alav, 1918 1 

1 

[ 21 m cap 

1 1" months 

I 

R tibia 

Middle third 

Sequestrectomies 

Case 75 — N McD , A.ug 1917 

' Sept 1919 

1 

1 

SclerosK 

and displacement 

42 months 

R tibia 

Lower third 

Two bone grafts m 
hospitals \Uiicli 
successful Reino\a 
from graft 

Case 70 — T G Sept 1917 

j April, 1918 

Latent sepsis 

11 months 

R tibia 

Upper third 

Abscess in leg opin d 

Case 77 —AV H Oct 1910 

Mar 1917 

Louer third of 
humerus missmg 
complicated b> flail 
elbou 

27 months 

R humerus 

Loner third 

Transplantation of , 

Tibinl bono „'raft m « 
hospital which h»'> 
remov ed 

— ^ ^ 

Case 78 — R G Oct 1910 Articular surface of 

Julj 1917 Inimerub absent 

part of olecranon 
’ process absent 
complicated by flail 
©Ibou 

28 months 

R humerus 
Lower third 

Tibia! bonegraft « * , 

hospital which 
remov cd 

Case 79— T AA ^ng 1910 

Noi 1919 j 

1 

Sclerosis 

53 months 

R humerus 
Aliddle of lower 
third 

successful 

C„»e 80— r AA -Aug 19J7 | Sclerosis 

April 1918 1 27 months 

1 

R humems 
Junction of loner and 
middlo thirds 

Sequestrectomies 

humerus 

Case 81 - J C Auc 1918 1 Sclerosis and j 

Ftas 222, 223 Alar 1919 displacement | 

9 roontli^ j 

R humerus 
Aliddie third 

rmnspiantation ol 

drop wrist 

Cast 8^— T b April 1917 Displacement 

Nos 1917 Hin gap 

R humerus j 

Middle third | 

Tibial bone graft " , , 
hospital rcmoiol 
owing to s^p i’ 






285 


UNUNITED FRACTURES 


^pVJUBIES, WITH END RESULTS OF OPERATIVE TREATMENT— conUf?»crf 


DATE A>T> TTIE or DFS17LT 

Opfration ' 

lU M\nK^ 

No operation 

— ' 

Clporatiou \\unecc‘^‘*ar\ as no cli’^abilitj coiuplaineil of Lmplovcd n3 n labourer 

— No operation 

Success i 

Femur first united Mnr 1920 rcfracUired b% sUppiuK on floor, Tuno 1920 niso cniisin'; 
wound to break down T rent ment consisted of (1) rxtonsion b\ riioinns’s splint , 
(2) ‘Hammer nnd dam’ (!) Calcium loiii/alion and cnlcniin salts intcrnnlK 
(1) rndocrino plnnd tablets (I) Dmtberm> (01 rnradisiii rrneliiro started to 
reunite defimtelt middle of \pnl 1921, and was firmU united bj > ot 1921 
rmplojcfl ns n Inu^cr 

Sept I'tlO 

epping operation of 
humerus 

Success 

Ankjlosis of elbow nnd wrist Bone marrow of liumcnis similar in nppenrnnce to 
that ill lent 0111110 Hmplotcd ns a clerk 

^ Aug 1918 
- epping operation of 
^ immerua 

Success 

Had fibrous on! ylo'is of eUiow.nnd required ‘rnnsplnntation operation for drop wrist 
Employed ns o clerk 

^ Sept 1921 

Double tihial graU 

Success 

Marled recrudescence of latent sepsis notwithstanding this, grafts did not die nnd 
stronc: union resulted 

^ July 1919 

Tibial graft 

Success 

Graft was fixed bj wire Emplojed ns a. miner 

Feb 1921 

Pouhle tibial graft 

t 

Success 

B as disolinrged to out patient treatment nnd nllowed to bear weight on log too onrh 
w til partial fracture of one graft Slight recrudescence of latent sepsis occurred 
after graft operation This did not affect ultimate strong union Emplojed as n 
fisherman 

' United mthout 
— ^ operaticn 

Aug 1918 


Fraoturo was transirrso with \erj slight los" of bone By moans ot Bier’s congestion 
and ‘ liainrner and dam ’ treatment, good union resulted Employe 1 ns n minoi 

Jan 1919 
of humerus 
9hua, and ulna, m 
roduetion of chips 
< rom ihao crest 

Partial 

success 

Increased control of flail joint, and with aid of splint patient is nblo to work ns an 
electrical engineer 

, Feb iglU 
^^Itthrodesis of elbow 

1 

Success 

Able to work as a labourer Has several degrees strong fle-s.ion and exteasion of 
elbow 

Jan 1921 

tibial 

"f, tibial 

""J chips from 
^ iiae crest 

Partial 

success 

Absorption of mtramedullarj graft union of lateral graft to lower end ot humerus 
non union of graft to upper end due to recrudescence of latent sepsis Latent sensis 
sull present ^ 

5so\ 19^^^ 

y ‘cppmg operation 
*or Rutnerus 

Failure 

l^iabetes 

i^o union resulted Ankylosis of elbow General health unsatisfactory owing to 
diabetes ATarked osteopororis of lower end of humerus, which fractured when sten 
plug operation was earned out ^ 

- O, ^^9}, 19] 9 

/ tcppmg operation 
jce 1 umtrus 

Success 

Elbow range of moiement from angle 100° to angle 170° Resumed pro war ocoupa 
tion as a postman 

* 0-" Oj ''P^ 1919 

' operation 

/ Of humerus and re 

/Tt" "O'elof nire 

Success 

1 

Elbow range of moiemont between angle 150° and angle 90° 


Continued on next 2 >age 
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SYNOPSIS OF 100 CASES OF UNUNITED FRACTURES DUE TO \ 


CASr 

Date op 

j AJm V,rwS HEUED 

OAU'-r ii.D Period 

OP NON UNION 

Bonp and Site op 
Non UNION 

Prrviots OPEn^T' 0 ^ 

Cote ST— G T 

1 Aug 1910 

1 Sept 1917 

J 

Sclerosis 

38 months 

J 

R humerus 
Junction of lower anc 
middle thirds 

T~ 

Nine operations for remov: 

1 dead bone nnd metal p' 
Squaring and rairuc 
humpnis and 
aluminium wiro which i 
subsequently to lie reir 

Goto St — a N 

1 Mar 1018 

Mnj, 1919 

U m gap 
Displacement 

24 months 

K humerus 
Junction of lower 
and middle thirds 

Sequestrectomies Tt 

transplantation for drop r 

Case 85 — T S C 

‘ Oct 1018 

No\ 1918 

Sclerosis and 
latent •='ep<5i', 

19 mon*hs 

L femur 

Junction lower and 
middle tl irds 

Nil 

Ca‘?e 8G — J B C 

1 Stpt 1018 

' Tan 1919 

1 

1 

20 months 

P radius 

Through middle tluid 

Tibinl bone graft irliid 1 
been applied with fes? 
of host hone not in pT 
abnement 

Case 87— J V 
Ftg 227 

1 April, 1918 

j Ajjril, 1920 

1 ! 

Sclerosis 
i in gap 

42 months 

R humerus 
Surgical ntek 

Sequestrectomies 

Case 88— G B 

Sent 1918 
, Oct 1919 

1 

1 Whole of shaft 1 
j missing 

' 43 months | 

L humerus 
Lower two fifths 

1 

Sequestrectomies TilaiH , 
graft in other hosfitd * 
w as ultiinatelj remoiclt' 
to sepois Seserol sti 
operations 

Case 89 — W JtcD 

’ Oct 1918 

Aug 1918 

1 

14 m gap 

D splacement 

40 monthi 

R luimenis 
Junction lower and 
middle thirds. 

Nil 

Cafie 90 — J H 

1 Aug 1018 

1 Feb 1919 

1 

2 in gap 
Sclerosis 

45 months 

R ulna 

Junction lower and 
middle thirds 

Preemg of ulnftr , 

lengthening of fleNoM 

foi confracfetl nns" 
ci'aion of scer 

Case 91— T T 

April, 1915 

Dec 1915 

Displacement 
and sclerosis 

S5 months 

R humerus 
Junction of low er and 
middle thirds 

Transplantation of trnl ' 

Case 92 — J H 

Julv, 1910 
' Mar 1018 

1} m gap 

I ulni 

Junction lower and 
middle thirds 

Freeing of ulnec 

Case 93 — B 
Ftgs 230 231 

Aug 1918 

May, 1919 

Sclerosis and sepsis j 
19 montlis 

D liumenis 

I ow cr and middle 
thirds 

1 

Case 94— M H 
JrtffS 228, 229 

April 1918 

Teb 1019 

1 

1 m gap 
Sclerosis 

27 months 

I hninrrus 
Junction of lower 
fourth and upper 
tliree foartla , 

Suture o' mu cii!c=pi' 

Wire operation , 

transplantation 

Case 95 — J McK 

reb 3918 
(Accident) 

XJmmited fracture of | 
stjloid process of j 
ulna 1 

h idna ^ 

Stjloid process 


22 months 
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av-ts I JURIES, WITH END RESULTS OF OPERATIVE TREATMENT— co»/»H»cfZ 

DWE ASD Type of Ec^ru: EiuYitRS 

OPERAHON 

- - — — 

Oct 1919 Success i On ex-pmination tlneo Years Inter n ycpy sot.xfnctort rosiilt v ns found Cinr)loie(l ns « 

ppuig operation lor hniilago cngincmnii in tlic iiiniO', 1 iii'ls no tlissbilil> from Ins arm \nl \lo^ s o 

for humerus elbon 


Va- 1920 
Tibial ! raft 


Success 1 Strong union mtU good nliuoiiicnt 


' Msj 1920 I 
tiamedu!lar 5 tibial i 
raft, chips from i 
lac crest, and I 
inng 

Mar, 1920 ( 

e\soii5 graft re 
io\ ed and neu tibial 
raft inserted ivitli ^ 
adius fragments in ' 
roper ahnement 

Oct 1021 
Ytoppmg operation 


April, 1922 
Yuble tibial graft 
\ed b\ Parham’s 
notaUio bands 


Success Wall s u itliout a caliper 


Success Tirst graft liad been inserted with upper fragment of radius eoniplctcK siipinntcd 

* and lower fragment completelj' proiiatcd so that forearm inoacnicnts reduced to ml 

* B\ means of fresh graft and coirection of ahnement good forearm iiio\ emeiits 
I obtained 


Success ' Abduction of shoulder to angle 70° 10“ of evternal and internal rotation Elbow 

completeh nnKelosed angle 120“ Forearm fi\od in mid position Strong union 
resulted He is satisfied that bo can return to liis pro war oooupation on the 
railwaj 

Success Still under treatment Most Molent reciudescence of latent infection occurred in the 
aMlla and left flnnl Operation sear and graft bed romamed intact 


^ Feb 1922 
epping operation for 
lumenis fi^ed b\ 
atliaro s metalbt 
lands 

^ Maj 1922 
Tibial graft 


Success Still under treatment Ankylosis of elbow made stepping operation more dilTiciilt 
Strong union lias lesiilted 


J Success 


St 11 under treatment 


^ llaa 1922 ' 

eppiiig operation for ' 
mmetus fiaed by 
"nrham's metallic 
lands 


Success StiU under treatment 


— Graft operation could not be earned out as patient had to return to Canada 


Ifar 1020 

^tramedullary tibial 
avitli chips 
\Ua^ cresfc 

, 1920 

vniblo t.b.ai mtra 
/ •‘fihillan ana^atcr^l 
ono craft 

r 

, Deo 1919 

of Tilna 

/ Vt^ohne of l«x cap 
^1 olar ligaipciit 


Success 


Success 


Success 


Elbow motement from angle 1G0“ to angle 80“ XW^^T^TT^arl able for the lar™ 
amount m callus throa™ out after bone graft operation Strong union has resultefl 
Re'-umed farming -novK m Canada LtJ'^uitea 

Elbow range of itvovemenfi from angle 170° to a rifTh^ (^mrYiofTTk I 

rL“hT'’T’““’^ graft . although lateral graft fractured part ally tert stron^TOion 
resulted Tioinmg in commercial work ^ j y fatrong imion 

Employed as a commercial traveller This operation avas I 

anterior dislocation of the lower end of the ulna compbeatFd bT i 
of the sUloid process of the ulna oompucated by unumted fracture 


Confumed on next 
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SYNOPSIS OF 100 CAS6S OF UNUNITED FRACTURES DUE TO TOB 


CVSF j 

D\Tr or wootn 
\.\D W IIFN Hr il I D 

Cirsr 0 . 1 ) rimoi) 

OP 1>0N UNION ^ 

i POM AM) SHE OF 

1 Non dn'ion 

[ 

PRFnOtS opiihtions 

1 

Cose 9G— T H 

; Mar 1917 

Tan 1918 

If m gap 

37 months 

R nlna 

Junction of Ion er and 
mifldlo third*? 

Nil 

Case 97— C S 

i 

Sept 1918 

Ma\, 1919 

IJ in gap 

44 months ! 

1 

L ulna 

Through upper third 

1 Sequestrectomies Suture of 
i ulnar ner\ e 

Case 98 —A C 

May, 19 10 

Nov 1917 

i 

2 m gap ! 

85 months 

L ulna j 

Lou er third 

Scque«?trectomics 

Case 90— G M 

Itrne, 1917 

Mar 1919 

1 

14 in gap 

CO months 

1 

I nlna 

Loner third 

i 

Plating of ulna 

Case 100— C A 

Tan 1920 j 

(Propeller accident) 

Displacement 

1 3 months ! 

1 

R stvloid process of 
i ulna complicated 

1 bv fibrous union i 
junction lover and 
middle thirds of 
radius, and anterior 
dislocation lower 
end of nlna 

Attempted reduction undif 
j ancesthetic in another lie 
pital , failure 









UNUNITBD BRACTURBS 
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INJURIES, WITH end-results OF OPERATIVE TREATMENT— 


D«r AND Tirt OP 
Opfrwion 

EESLLT I 

EmiiiKS 

April 1920 1 

T "bia' grait 

Success 1 

Forearm range of moaement betueen complete supination and complete proufttion 

Mai 1922 

Tibnl graft 

Success 1 

) 

Slirl ed impairment of promtion aii^ supination 

Time 1922 
Tibial graft 

Success j 

i 

Still under treatment 

! 

Tune, 1922 i 

Tibial graft 

Success ' 

Still under treatment 

April, 1920 
RemoLal of styloid 
process of uln^ Be 
duction of disloci 
tion Excision of 

fibrous union oS 
r idius 

Succe’^s 

! Remained m armv 

1 

! 


\Ol. \— NO 3S 
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THE BRITISH JOURISrAL OF SURGERY 


SHORT NOTES OF 
RARE OR OBSCURE CASES 


METASTATIC MELANOMA OF SCAPULA 

B\ F D CAIRNS Gibraltar 


The folloiving case seems worthy of report m view of the very prolonged mter^al between 
tile appearance of a primary groivth and its subsequent dissemination Eighteen j ears’ 
freedom from dissemination vould be regarded as a remarkable interval m tumours of 
the most slender claim to malignant character, so that occurring as it did m a melanotic 
grmvth of the e>e~a tumour usually regarded as highly virulent m its type— that 
interval is doubly noteworthy Further, the site of the metastatic deposit is a somewhat 
unusual one, namely in the scapula, mIiosc immunity from secondary growths was noted 
by Von Recklinghausen in his researches on metastasis m bone 

G I , age 59, insurance agent The patient -was admitted under the cart of Proitssor 
Alexis Thomson for a spelling over the right shoulder-blade Attention nas first called 
to the condition five months ago, when his friends lemarked that he was becoming round- 
shoiildeied an appearance ivhich had progressed gradually, whilst the movements of ins 
arm had latterly become impaired The patient was conscious of no circumstance vhich 
could be held responsible for the appearance of the snelhng, and beyond the altered 
shape of Ins shoulder and the restricted range of movements at the shoulder joint, he had 
no complaint 

Eighteen years ago he sulfered from loss of vision in his lelt eye Examination at 
that time shoned tins to be due to a tumour m the e\e, and this nas remolded b^ Sir 
George Berry During the last twelve months he has had varying degrees of dilhculty 
in retaining the artificial eye in the socket, the latter apparently beginning to fill up, and 
for the last four rveeks it has been quite impossible to ret iiir the artificial c\ e m position 


Ills general health dining the last eighteen years has been entirely satisfrctoiy, and liis 
family history does not prorade any relerant fact 

Local EvAUnsr moN — The suelling was rounded, the size and shape of a lemon, 


firm and elastic, projecting fiom and fixed to the infraspinous portion of the light 
scapula It moved with scapular morements, and the skin esas movable or^ei it It uas 
neither the scat of pain, nor was it tender to touch There was no distention of the 
overlyang veins, nor were the axillary glands palpably enlarged JIo\ements at the 
shoulder-jomt were peiformed painlessly, but \cere restricted in range, particuhrli is 
regards abduction, by the bulk of the snelhng The tissues occupying the socket of the 
left eye uere unduly prominent, and palpation showed them to be the seat of i firm 
elastic growth, presumably a local recurrence of his previous tumour General 
examination showed no further signs of swellings, and the liver was apparently normil in 
size and function The urine was pale m colour and free from albumin and melanin 

OpraiTiox — This waas performed by Professor Ihomson, and the scapula removed 
Initially the subscapular artery was exposed by an axillara incision and ligated as an ml 
m dealing with the hxmorrliage during the subsequent proceedings The size ol tiic 
aiteiy in this case, howcAer, haidly warrinted the expenditure of time 
it IS doubtful if the excision of the bone ivas m any way facilitated bv it It is open 
JultoTtierefote, whether or not the prehmin.,, 1, got, on ot the tnhterpnhr tr.nl .. 
to be recommended, as suggested by Itatson Cheyne 
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Apfeak vnce or Iemour —The loAver half of the mfraspinous fossa presents a rounrlcd 
tumour the size of an orange {Fig 242) It does not extend up to the axdlary border, 
but IS continuous round the vertebral border, Mith a flattened nodular extension A\hich 
lies in the corresponding position of the 
venter scapula. Firm in consistence, it is 
mottled in colour, black areas mteimmglmg 
with white The bone between these two 
segments of tumour is destroyed and its 
place taken by tumour tissue, which efCeets 
continuity between them Section shows 
the character of a melanotic tumour, bluish- 
black areas scattered through a cerebriform 
matrix 

Michoscopic Examination —The field 
IS almost wholly cellular, though here and 
there bands of young connects e tissue 
traverse it and divide it into moie or less 
separate areas Pigment, varying in colour 
from golden brown where it is scanty m 
amount to mkv black where it is abundant, 

IS scattered irregularh through the section 
The bands of connective tissue have a more 
liberal supply of pigment than the more 
cellular areas The cellular content falls 
roughlj into three fields (1) Areas of cells 
definitelj spindle shaped running in bundles 
or looselj separated , (2) Round cells loosely 
approximate with no apparent ground-work, 
immature blood-\essels, and the characters 


,(Oil 




Fl" 242 - 


■Scapula uiti irctastatic meHnoma 


of a small lound-cell sarcoma , (3) Groups 
of rounded cells massed together m an 
alveolar-hke arrangement, and contained 
by an investment of large spindle shaped 
cells (Fig 241 ) 

The fact that the young septa are 
iiclier m their supply of pigment than 
other areas suggests that the more mature 
the cell, the greater its faculty for the 
manufacture of colouring matter The 
spindle cells are of all types, varying 
from the frank cell to the attenuated 
nectnc tissue bundle The cell protoplasm stn.ns"^ 

^eo„. «,e 


ii< .n 


-lati title mcHnoma siapuH 
rOTOd cell 


itea o' -unall 


o\ Old ind clc ir 
niehnui ire to be 
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RnnnH if B]ood-vessels are immature and spiced midst the bundles of cells 
rm.nrl ^ ^ ^ variations in size occur m groups presenting the features of a 

round-celled sarcoma In many cases these cells are multinucleated and sho^v actne 
mitosis Pigment occurs to some extent m the cells of these particular areas, but is 
less abundant than m the areas of spindle-shaped cells 

The groups of cells massed together into an alveolar like arrangement are practicalh 
free from pigment The cells are small and rounded and, apart from then massed appear 
ance, do not resemble the spheroidal cells which compose the tumours commonly regarded 
as melinocircmomata 


Pathology —Both to the naked eye and under the microscope the tumoui dis- 
plays the characteristics of a melanotic sarcoma which clinically and pathologically is 
secondary to the recurrence in the eye The pathological classification is tint of i 
mixed-cell melanotic sarcomi, but the occurrence of groups of cells m an alv eolar-like 
arrangement may not be without significance in pointing to the geneticsUy identical 
relationship winch is claimed by some authorities for melanocarcinoma and melano 
sarcoma Melanotic tumours arising m relation to the skin, from pigmented moles, or 
otherwise, have the property of alveolar ariangement of spheroidal cells, whilst tl)e> 
metastasize by the lymphatics It is found, liow'ever, that the metastases show less and 
less of the alveolar arrangement, and the cells gradually approach one of the tj^pes of 
sarcoma Nor are metastases confined to the lymphatics, though initially so, and it ma\ 
well he that lymphatic spread in these so cilled melanotic carcinomata is detei mined bj 
then superficial origin 

Ribhert (1897) states that all melanotic tumours have a common origin, be their 
starting-point the skin, mole, eye, or other pigmented area, namely, in a cell mesoblastic 
in oiigm, diflercntiated from the fibrous tissue cell and existing as a producer of melanin 
pigment Sucli cells he teimed chromatophores 

The different cellular arrangements and characters which distinguish melanotic 
tumours he related to the degree of maturity possessed by the parent chromatophore 
Thus the tumour arising from the immature chromatophore of the congenital pigmented 
mole was more likely to be spheroidal and alveolar in character than the melanoma 
having Its origin in the mature chromatophoie of the skin or uveal tract A recent studr 
of the histology of a series of inelanomata of the skin by Hcrtzler and Gibson bears out 
this assertion Ribbert further held that, though the chromatophore is mesoblastic in 
origin, it was pathologically inexact to define its tumours as saicomatous, for like the 
endothelioma it was worthy of a special designation, and such he found m the word 
‘inelanoblastom i ’ 


The most striking feature of the foiegomg history is the long interval between the 
original incidence of the primary eye tumour and the subsequent metastasis The 
assumption is natural that the scapular growth is the result of dissemination of the 
recurrence w'hich has gradually manifested itself over the last twelve months, but 
that in no way detracts from the interest attached to Ins eighteen \ ears’ freedom 
from affliction It is authontativelj stated that the expectation of life in melanomata 
of the eye is rarely more thin three j'ears (Bland Sutton) Cases are, howc%cr 
reported m wdiicli dissemination has been as long delayed as eleven years The intena 
described m the present case is apparently unique, whether applied to local recurrenc 


or dissemination , , j., i 

The dissemination of melanosarcomata, taking place as it does by the { 

IS body wide, each and every tissue being traversed by the invader t 

under these circumstances, therefore, for a metastasis to be single and 
in Its exhibition to warrant treatment directed towards its removal Care 
however, failed to reveal any symptom or sign of furtlier metastatic ^ow , 
plcte a-ray examination might have demonstrated osseous foci 

^ The destruction of bone and its replacement by tumour forms a f^atu e P 

viding a Sntrast between tumours of the scapula which are prlmar^, and this which 

metastatic 
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Exammatvon of the tumours of the scapula in the University Surgical Museum ind m 

the Royal College of Surgeons (Ed ) Museum shows that these are ^ 

Their origin is m eaeh case superficial or periosteal, and growth takes place 
freely over the surfaee of the hone The shape and form of the tumour is defined b> the 
muscles vhich pass over it, whilst they may or may not be invaded according 
pathological nature of the neoplasm Continuity With a similar tumour on the other side 
of the scapula is effective by extension round one or other scapular border Invasion and 
trross destruction of bone is not a feature of the progress of the tumour Secondary 
tumours of the scapula are rare, and whilst Syme m his original commentary on t he 
operation for the removal of the scapula refers to tno cases of metastatic gronth m the 
scapula, they nere tumours spreading to the scapula by direct continuity, and not 
embolic 

The invasion and destruction of bone manifest in the present specimen is explained 
by the medullary origin of the metastasis Destruction has been too rapid to have 
allowed of the expansion of the scapula, as may be seen in central tumours of long bones , 
whilst, once free from the osseous confines, the tumour has grown unrestrained along the 
surface of the bone on both ventral and dorsal aspects This central origin is of course in 
accordance with the embolic origin of the tumour, for the sloned stream of the com- 
paratively videned osseous blood-spaces provides an opportunity for the neoplasmic cells 
to find a foothold 

Secondary tumours m bone are as a rule cancerous in origin Sarcomatous metas- 
tases occur in bone nith far less frequency Melanotic tumours are not covered by this 
generalization and frequentlj reproduce themselves in osseous tissue There is, lion ever, 
a definite order of frequency in which the bones are affected , and the vertebras, femur, 
ribs, sternum, humerus, and cranial bones are, in the above order, the most usual 
locations of secondary growths 

The exhaustive inquiries of Von Recklinghausen as to the liability of the different 
bones to metastasis does not lead him to refer to the scapula at all, so rarely is it the seat 
of such a gronth 

The factors nliich are held to determine the incidence of secondary tumours in bone 
are those of sudden strain or stress nith corresponding alteration in the blood-current m 
the medullary spaces and in practice the bones most frequently suffering are those 
subject to the above conditions The scapula, lion ever, may be considered to live, as 
fai as bones go, a placid, protected existence, and no special circumstances nhich 
nould explain the unusual incidence, such as occupation or trauma, could be detected 
in this case 

1 am indebted to Professor -Alexis Thomson for permission to publish this case 


A CASE OF GUMMATOUS PANCREATITIS WITH PHYSICAL SIGNS 
RESEMBLING ACUTE CHOLECYSTITIS 

B\ PHILIP H MITCHINER, London 

'I in P'boaR J K, i married noman, age 48, nas admitted to the Roval Northern 
Hospi HI n.tii 1 tntnH-fom hours history of acute abdominal pain and vomitaf 
1 1 C prcMous histor\ of the patient ms that up to November 1921 she Inrf h 
(luitc ncii since that time she had suffered from nttnetc i ^ ^ 

stirted 111 the epigastrium and then trrxolled to the ‘right scapular remon nith’ 
piming somiting 'Jhese attacks nere becoming more 

dehmte h.slori of indigestion nas forthcoming, hut the patient had been '''"""a ? 

follonmg one or tno of the ittacks of nam The nn+.„„4. i ^ jaundiced, 

hvs bid one miscmnge smec , her husband ,s alne and m'goorimahh ^ 
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Tlie present attack, which Mas by far the most severe yet experienced commenced 
before admission with intense epigastric pain, which radiated to the 
scapular region and was accompanied by severe vomiting The bowels had not been 
opened for two days, nor had anything abnormal been observed m the stools 

On examination a Mell-nourished but anaimic woman, with slight jaundice Pulse 
104, rapid and of poor volume Temperature 97 6“ (reported by doctor to have been 
10-4 earlier in the day) Tongue drv and coated, breath foul The woman vas 
collapsed and evidently in great pain 

The abdomen was not moving on respiration, and the epigastrium retracted There 
was marked miisculai rigidity on the right side, especially in the hypochondnum 
Palpation in this region elicited extreme tenderness, which was greater on deep palpation 
The abdominal reflexes were absent on the right side Peristalsis could be heard all over 
the abdomen A mass could be detected in the right hypochondnum, coming down from 
undei the costal margin It was indefinite m outline, fixed and tender to the touch No 
movement was detected on respuation Examination of the chest showed diminished 
air entry at the right base , it w'as otherwise negative 

In view of the situation of the pain, abdominal signs, and previous history, a diagnosis 
of acute cholecystitis with perforation was made, and laparotomy was peiformed bj a 
subcostal incision on the right side 

The gall-bladder presented and w'as seen to be normal There was a little bee fluid m 
the peritoneal cas itv A stony-hard mass about the size of a fist w as felt in the head of 
the pancreas, sharply limited below^ and to the right, but extending up behind the pyloiic 
end of the stomach, and joining wath i large fixed mass in the gastrohepatic omentum 
This at hist sight suggested carcinoma, but further in% estigation showed it was not fixed to 
the posteiior abdominal paiictes, duodenum, or stomach wall , there was, howevei, distinct 
constriction of the pyloric end of the stomach due to fibrosis in the mass in this situation 

The omental mass W'as incised, when about a drachm of blood-stained grumous 
inateml escaped, theie haiang apparently been a recent liTinorrJnge in this situation 
A portion of the mass was removed for micioscops, and the peritoneum sutured The 
abdomen was then closed and the wall sutured m lajeis 

A diagnosis of gummatous disease was made and m consequence the blood taken 
for a fVasseiniann reaction h'he patient ceased vomiting, and made an uninterrupted 
lecoverj' The IVassermann reaction was veiy stionglv positn'e 

The microscopical report on the tissue removed furnished by Dr Shiw, Director 
of Clinical Pathology to Royal Northern Hospital, was as follows A mass of omentum 
and fibiofatty tissue, showing extensive chrome inflammation, and round celled infiltra- 
tion, probably gummatous ’ 

The points of inteiest m this case in regard to diagnosis, are — 

1 The diagnosis of perforation of an acutelv-mflamed gallbladder, which wis 
assuredly justified on the phjsical signs The subnormal temperature and collapse were 
taken to indicate iccent perforation, and so the absence of peritonitis — as shown bj the 
fact that normal peristalsis was heard all over the abdomen— was regarded as due to its 

not having had time to dci^elop , 

2 The possibility, from a superficial examination of the hard craggy mass in the neac 

of the pancieas, of making a diagnosis of carcinoma of that organ and thus of gumg i 
hopeless piognosis Only a more careful examination sliowed tint the mass w i 
extending in one direction only, i e , upwards, and did not seem to infiltrate the swroundii 
tissues in all directions, and tended to negative this diagnosis, as did also the norn 
appearance of the gall-bladder and bile-diicts , carcinoma could not ^ 

deLiteh put out of court on a nrked-e>e examination alone Microscopj 
Wassermann reaction were needed m order to make the diagnosis 

3 The vomiting and pain annarentlv to tempora I 


a paiii iucsi; VI wv, ^ , . 

obstruction from pressme caused by the breaking down f ""p.’jor.c end 
consequent sti etching of the peritoneum oser the mass, with pressme on P 

of the stomach 
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A CASE OF CALCIFIED GLAND OF UNUSUAL SIZE GIVING RISE 

TO DYSPHAGIA 

B\ C P G WAIsELEY, Londox 

IiiL patient, a man, age 54, i^as admitted to King’s College Hospital m INIaj^ 1922, com- 
plaining of a lump m his abdomen This lump iias first noticed about a yeai pre\ loush , 
and gave rise to no pain until three months before admission ivhen the patient first noticed 
that at times he had difficulty in sv allowing solid food Liquid foods iiere easilj taken 
and ga\e rise to no trouble It vas the dysphagia and loss of ii eight -nhich brought the 
patient to hospital 

On Exvmixation — The patient Mas someMhat emaciated and Mas suffering from 
anaimia A report of his blood examination Mas as folloMS Red corpuscles, 4 104,000 



riG 211-Encl.ogr™ taken tnontr mmutes after a barium meal 


kiieoek tes 14 000 pei e mm The urine Mas normal Wa" ^ 

On eximination of the abdomen a hard solid tumour negative 

cp.ftistiuim It Mas ibout the size of m orange Tnd " m . «'de of the 

didonun It could not be felt on examination per rectmr A / n the 

c >sih passed demonstrating no obstructio!i in the cesonhn^””'^’^'' oesophageal bougie 
Vn opiqiic barium meal Mas -nen to oesophagus 

miniiles iftcrM irds (E,u 044) rhc"stomich Mas of 00^101^^^ “ radiogram taken tnenU 
op M IS just beginning to form V larcre somcMliat n.r 1 a duodenal 

sacrum Subsequent skiagrams 


296 


THE BKITISH JOUENAL OE SUEGEEY 


proved the intestinal tract to be normal from the radiographic standpoint Ftg 245 is i 
radiogram taken twenty-four hours after the ingestion of the opaque meal it shons the 
barium in the csecum, ascending and transverse colon, and splenic flexure The opaque 
rounded body can be easily seen 

Six dajs after the barium meal another skiagram nas taken nith the patient in the 
upright position The opaque body was then seen to be overhanging the brim of the 
pelvis 

The diagnosis seemed to rest between a calcified dermoid cyst and an ^enormous 
calcareous gland in the mesentery 



no 24o -Badiogram fikcn twenty tour hours utter a banum meal 


A laparotomy was performed by Mr Burghard, ^f the mesentery 

Sge caloalcou, mas, m the metenterj If 

was carefully dissected out oi the mesentery J „„ 

Supper le^af of the membrane, 

because the branches of the superior f *,Vto be 

vein were stretched out over the the 

divided between ligatures After removal 

peritoneum was carefully ,,oiind was closed 

gut was not endangered T calcified through- 

m lasers The gland, wine i ^ 240, measured 

out, and IS shown in reduced form 

o:rne,tuno r. ,,.bout he has bCCU 

The patient left hospital after ° Tl^ « ofTnterest becuisc of 



riQ 24C — ^From a pboto^jr'ipE 
of the gland ( X -^ ) 
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UNUSUAL COMPLICATIONS IN TWO CASES OF 
FEMORAL HERNIA 

Bv S LAWRENCE LUDBROOK, NE-i\ Zealand 

1 ACUTE APPENDICITIS IN THE SAC OF A FEMORAL HERNIA 

T«r incarceration of the vermiform appendix m the sac ot a right femoral hernia is a 
^^ell-recognl7ed surgical possibility and the appendix may of course become inflamed 
iihilst in this abnormal position , indeed, it must be especially liable to do so by reason 
of the necessary interference -with its blood-supply and stagnation of its contents the 
followin<y case illustrates the sequence of events, and serves to emphasire the great difli- 
culty presented in diagnosis For these reasons it is thought uorthy of a brief record 

H C a man, age 36, was admitted to hospital April 19, 1922, complaining of a painful 
s^^elhng in the right groin 

History or Ii uness — ^The patient was an exceptionally healthy man until six months 
previously, when he noticed a small swelling in his right groin Soon after it first appeared 
It quite suddenly began to increase rapidly in swe, and became red and painful lie con- 
sulted a medical man, uho diagnosed tuberculous abscess from broken-down lymph glands 
The condition was treated by aspiration, when a quantity of sero-pus was removed This 
relieved the pain, and the patient was able to resume w'ork 

Three months later he had a sudden attack of very intense pain radiating from the 
umbilicus downwards and laterally into the right iliac fossa and the thigh The acute 
pain lasted eighteen hours, and was followed by a soreness lasting several daj^s A few 
liours after the pain had ceased the swelling became enlarged and tender After lecover- 
ing from this attack he earned on Ins work for another six weeks, when he had another 
attack very similar in character, but not so intense It was alter this last attack had 
quietened down that he was admitted to hospital 

During the six months he had lost a good deal of weight, and had been troubled with 
loss of appetite and constipation 

Examination —On admission, temperature was 99°, and pulse 72 The patient was 
thin, and not complaining of any pain A hard nodular mass ivas found in Scarpa’s 
triangle on the right side The overlying skin w'as red, slightly oedematous and seemed 
to be ittaclied to the mass No impulse could be felt on coughing, and no fluctuation 
elicited The mass was quite irreducible 

Divgxosis —A diagnosis of iemoral hernia was made with a good deal of uncertainty 
uid an operation was performed on April 26 

On RATION —An oblique ‘ inguinal ’ incision, curving vertically dowmwards at its inner 
end wis made, and a flap thus turned outwards, some difficulty being experienced in 
scpirating the idlierent skin from the thickened mass of inflamed glands, which formed 
the more supcrfici il part of the mass Some of the glands contained thick yellow pus 

IR disscUmg round the upper part of the mass the grcatlv thickened hernial sac was 
nlsco^ercd 

On opening into the sac it was found to contain the appendix aeutelv inflampri 
the end of the ™ 11, o opo„,„g abdo“e„ 

In uffiesions to the neck The inguinal wound was temporarily packed oil, and the abdomen 
optned In a separate pararectal incision The caicum was brought into the wound and 
the ippendix romoNedatits junction with the cecum, the stump being buried m the usual 
in inner V hgaturc w is ipphcd to the cut end of the annendii, i i usual 

‘.'r?' «" f' T'" “sriTmo" 
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The „„.,.de of ,hc e,c i„„.„e „ „,ei<, h,- f of, SeShX!!;/" 



rig’’ -’L, J18-'-how lu the Tiipimlix )ii the 'it of the }tcnni both 'iipcct 
A, tpiiciiilu s Sa, wall with „hiiU!, adheiciit 


2 A CASE OF RIGHT FEMORAL HERNIA COMPLICATED BY A MECKEL S 
DIVERTICULUM ADHERENT TO THE HERNIAL SAC 

This case is of mteiest as compaied with the abo\e one of appendicitis occurring m tlie 
sac of a right femoial hernia, and also ns an example of one of the more unusual coinpli 
cations of nbdominil lieinn more espccnlly of the rigid side 

F E , a man, age 52, was ndiiiittcd to hospital on Ma} 21, 1922, complaining of a 
painful swelling in the right groin 

Histoki — Eight j'eirs pieviouslj the patient des^eloped a swelling in the right groin 
This was lediiced and aftci wearing a truss for some jeais it disappeared complctelv and 
caused no further sMnptoms until r fortnight before admission, at hen it reappcired Foul 
dajs later the swelling becune painful, and he found that he could not reduce it 

Exvuination — Tins disclosed a soft swelling on the right side below Pouprrts 
ligament, and below and evteinil to the pubic spine The swelling was quite soft, gurgled 
on manipulation, and a definite impulse was felt on coughing, but the bowel contents of 
the hernia could not be reduced 

Opervtion — An oblique inguinal incision was made, extending vcrticalh downwards 
at the inner end into the groin A flap was tinned outwards, and the hcinial sac isolated 
from the subcutaneous tissues and incised The incision opened bowel, which on further 
investigation proved to be the tlim walled apex of a Meckel s dneiticuluni adherent to 
the sac The dneiticulum was closed and, after careful dissection, separated from the 
sac and retnined to the rbdomen The abdomen was then opened ba a right piiirecfi 
incision, the diveiticiihim clamped and removed, and the bowel wall sewn oier u 
hernial sac was then dealt with in the usual manner 

Both these cases were operated upon b^ Mr T Twistington Higgms and I am indebted 
to Inm for permission to publish them 
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DLCEB4T10N OF THE BECTUM, WITH PEBFOBATION IWTO THE 
PELVIC CAVITV. AND PBOLAPSE OF ILEDH PER ANUM. 

Ba CYRIL H CUFF, St Lucia BAVI 

Tnu patient, a West Indian man, age «0, .as admitted to the Victoria Hospital, Castries 

Feb 3, 1 922 hospital complaining of difhciilts 

of n“n"ra .hiSi admitted a No B bongie He refused to stat 

for Sr-4fpatient presented an evtraordinarj appearance 

He ATOS lying on his face vomiting copiouslj, and protruding from Ins anus .ere cods ol 
distended small intestine, about four feet m length, and of a dark-blue colour (Pig -4 ) 
The temper iture . as 97° pulse TO , the patient cold and collapsed He stated that sixteen 



lIO 210— ShovMiig tbc condition of tlic prolap'^fd portion of tho ilciim 

{Ihf iilmtraUons arc ad rcpioihiml from Ue ongmal sJcichc^) 


hours prcMousb .hilst straining to pass urine “ he felt something go inside ’ and experi- 
tneed 1 pcculiu sensation about the amis, and a “sinking feeling ” m the abdomen He 
tiicii became a. arc of something moist and .arm bet.een Ins thighs, and on inspection 
found sescril inches of intestine jirolapscd He .as far a. as in the bush at the time, 
md sent for assistance llean.liile the desire to mictuiate still being present and the 
slum contmning nioie bo. el descended and m due course began to distend He then 
iHgm to \omit and experience seseie abdominal pain, especiallj in the region of the 
umbiliciiN Help arming lie .as cirned twehe miles m a hammock to hospital 
Uinimish there .as some ibnonnal commumc ition bet.een the rectum md the peritoneal 
L i\it\ md the prolapsed gut .as either constricted thereat, or t.isted upon itself It 
.IS decided to attempt a reduction as olfering the onh chance of ^eeo^e^^ , and a 
pnlnmniTN intmcnons saline .as administered 

On 11 mox —Spin d m dgesi i (stov nine) being induced and . ith the patient in the htho- 
toim position the proUpsed bo.el .as thoroughU . ished .ith .arm saline and covered 
.ith hot lo.ds 'Ihe ibdonicn .as then opened in the middle hue belo. the nnibilicus. 
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riG ’dO — Superior view ot tlie specimen (R) Rectum (B) Bladder 
(U) Site of perlot ition (D) Poucti of Douglas 


and the intestines carefully paclved oil It was now seen that a loop of ileum, about s.v 
feet from the ileoctecal valve, led doivn to the right pararectal fossa, where it disappeared 
through an opening m the peritoneum and side of the reetum, just above the lateral 
reflexion Gentle pressure u as now applied fiom below, while the boii el above m as carefulh 
manipulated The constriction was found to be slight, but the prolapsed bowel was 
twisted about three-quarters of a circle upon itself The volvulus (a secondary one) was 
corrected and the bowel returned without difficulty The general appearance of the .^ut 
improved considerably and it was decided to leave it in the abdomen A long gauze 
dram was passed through the opening from the pelvis and out at the anus The'patient 
being extremely collapsed, the w ound was closed wath through and-through sutures, 

and a further saline with pituitrm 
given 

About tw o hours after his 
return to bed, the patient ippeared 
much better, though the pulse 
was almost imperceptible Con- 
tinuous subcutaneous saline was 
kept up during the night At 
H am the followang day, patient 
stated that he felt very weak He 
w'as quite pulseless and obvious]\ 
dying At 11 30 he was dead 
Post - mobtdm Examination 

— Vt the post-mortem, the whole of the rectum, bladder, and pelvic peritoneum were 
removed cn bloc and the how^el slit open from behind The mucous membrane showed 
several small ragged ulcers, A'arymg from 
minute spots to the size of a shilling 
The edges were irregular, and the floor 
lough and covered with mucus There 
were numerous petechial haemorrhages 
The site of perforation was situated about 
SI m from the anus, on the right lateral 
wall It measured about 1 in bv 2 m . 
and was roughly circular The edges 
were rough, somewnat undeimined, and 
rathei hard The overljang peritoneum 
was fanly adherent and, where peiforated, 
w IS white and fibrous, with jagged edges 
(Figs 250, 251 ) 

The muscular coit of the bowel 
aiound this aita was much thickened 
The impression gamed from an inspection 
of the specimen was tint the floor of the 

ulcei had for some considerable time consisted solely of the thickened peritoneum 
that tins had given way suddenlj under the constant strain at micturition There w is 
no sign of ulceration elsewheie in the gastro intestinal tract The ulceration was pro i 
ably of syphilitic oiigin, sjqiliilis being not uncommon heie Microscopicallj tliere 
merely a dense round-cell infiltration and fibrous oveigrowth 

Bilbarzia does not occur in St Lucia 

I am indebted to Dr H G Sutherland Richards, JI C , for the sketch of F/g 249, 
and to Mr Donald Devaux for Figs 250 and 251 
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Sol — Liter'll vicn of tlie specimen (R) Rectum , 
(U) Site ot pert orjtioo (A) 'im 
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TORSION OF THE GALL-BLADDER 

By C H S FRANKAU, Lovdon 

TorsiON ot the gall-bladder is sufficiently rare to justify the recording of the following 

The patient a woman, age (,2, twenty-four hours before admission into hospital com- 
nlamed of abdominal pam which commenced about an hour after her mid-daj meal 1 
pain was mami; in the^pper abdomen, and was cohchy in nature m the evening it became 
more intense, and she sought medical assistance When seen by her doctor she had a 
normal temperature and pulse, and presented no abdominal signs apart from some tender- 
ness in the upper abdomen She was gl^en a sedative and was relieved for a time but 
durm" the night she commenced to vomit, and continued to do so incessantly She was 
seen by her doctor the nevt morning, and immediately sent to hospital There was no 
history of anj previous abdominal trouble 

On Admission — ^The patient looKed ill Temperature 9/ 6 , pulse 1.12, respiiations 
21 The tongue was dry and furred The abdomen showed no distention lespnaton 
almost completely absent On palpation, there was general tenderness 
with TigiditN this was most marked in the right upper quadrant, where the rigidity was 
absolute The lateral liver dullness was absent No 
tumour could be felt, either before or after the induction A 
of an-csthesia 

In spite of the continued vomiting I considered the ^ ,, 

case to be one of perforation of a gastric or duodenal ( 

ulcer, and opened the abdomen through the right upper W y 
lectus shortly after her admission On opening the pen- y, 
tontum the liver, which w as prolapsed presented , on ^ 
lifting the liver up, a small quantity of blood stained fluid » 

escaped, and the gall-bladder was seen to be black m // 

colour oedematous, and somewhat distended Fiirtlicr 
iin cstigation showed that the gall-bladder had rotated for 
one complete turn from right to left, the rotation being 
primariR on a short mescnterv b^ which it was attached 
to the h\er The rotation on the mesentery had kinked 
the gall bladder, so that its medial surface was markedly 
concaa e and a partial hour glass constriction had been 
produced (Fig 252) The mesentery was fan-shaped, being 

ittaclicd for a distance of 18 mm to the Hall-bladder ric 2 ^ 2—0 ill bhdtier, ■siiowms 

iiul for about half as far again to the liver , the depth of rotation ^ 

the incsenterr was approximately 30 mm, and its leaves 

It the hepatic attachment were m apposition There were no stones in the gall-bladder 
lud the common duct w is clear The stomach was low in position, the gastrohepatic 
omentum being abnormally long , the right kidnev did not appear to be tmusualh low 
or mobile 

The gall hi wider w is separated from the liver division of the mesenteryr and 
rc nun ed ifter double ligature of the cv stic duct The abdomen w as then closed m lav ers 
1 split tube dram being left down to the operation area Reeoverv was uneventful 
.1 ''y”'^—riic riritv of the condition is dependent on the infrequent with which 

he gill bladder is coinplctclv surrounded bv peritoneum and is suspended from the liver 
n 1 definite niesenterv A wcll-lormcd mescnterv is present in about 5 per cent of <rall- 
bluldirv, uid onK a small pcrceutage of these hang free, smee not mfrtquentlv apro- 
loimitiou of the smill omentum anchors the fundus to the duodenum or transverse colon 
Rotituin m this tisc look jilace pnmanh on the mescnterv the cvstic duct beincr 
onh seeoiulirilv iinohcd, this was made possible bv the shape of the mese^rv aM 



riG 2.>2--Gillbhdtler, ■sbowin" 
the constncling olltcfc caused by the 
rotation 
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by Its comparatn^dy sliort lengtli ot attad.ment to the gall-bladder as compared .uth 
lU htpatxc attachment In otlmr respects the ease conforms ^vith those already pubtifd 
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REMOVAL OF A PIN FROM THE THIRD PART OF THE DUODENUM 

Br E E HUGHES Havchesteb 


Tun patient, a girl, ige 4 years, nas admitted to the cliildren’s nard of the Aneoats Hospital 
on Sept 1, 1921 The history, as given by the mothei, vas that the child had sn alloyed 
a pin On r ray e-vamination a large pin was seen lying at the level ot the 4th dorsal 
vertebia on the Ictt side The child vas gncn poi ridge m the hope that the pm vould 
be passed niturally The following day it was seen to occnpj the same position as on 
the previous dny On Sept d a mdiogi iph nas taken, the child being in the supine 

position, and the pin ^vas noy seen to 
be at the level of the inter\eitebral disc 
betiveen the 3rd and 4th lumbar lerte 
hrm, and placed obhquelj at an angle 
ot 45“ (Fig 25S) In the afternoon i 
simple enema vas given, with a good 
result On Sept 4 the patient looked 
quite well and complained ot no sim 
ptoins Another radiograph was taken, 
and showed the pm lying w e\acfh the 
same position as on the previous daj 
Opeiation was decided upon for the 
tollowing da3^ 

On Sept 5 the ibdommal cavitj 
wais opened tliiough a right rictus in 
cibion I he stomach was first ^e^v 
carefully examined for the pin, with a 
negative result, and, similarl^^ the trans- 
verse colon The wliole length of the 
jejunum and ileum was next examined 
without result The incision was then 
lif 2i>3 -Pin in timti psit o£ duodenum slightlj enlarged to allow of deeper 

access, and the duodenum was caicfulh 



examined In the third pait of the duodenum, about 2 inches from the duodenojejun d 
flexure, the pm could be felt, its point presenting forwards and upwards ^ 

The point was expressed through the intestinal wall, and the pm w is pulled throiign 
as tar as its head would allow A purse string suture was then run round the pm, 
which w'as then extracted by a sliarp tug The orifice so made was immedi tc ^ 
closed by the prepared suture, and reinforced by a few Lembei-t 
retrocmcal appendix in healthy condition was found, and remoAcd le a i 



BAKE OR ORSCURE CASES 




.. sovona . use. 'uk .uku, ho. 

of .hock Hctnlsn,„us^^.^ ^ ..f th, ch.l.l 

^.cre olnomsurul In iK mouth (h, t u f .,,u j.ituut I. ft 

much imptoM-d md ,'j '‘'I"'',' j, j Uu nouml M.iimlh In ihd ^<<ii 

nrulurri^uHC >'''Y 

Ihc knglh of the pm— m onlm \r\ (hum'.lu pm n o* tl miu 

I nm mathted to Dr 1 M MoriMUu ruliogntplur to ttu Muoit- llospit »t for ttu 
TtvchogrApluc pnul 


PANCREATIC FIBROSIS OBSTRUCTING BOTH THE COMMON BllX-OUCT 
AND THE DUODENUM FIVE YEARS OF ACTIVE LIFE AFTER 
CHOLECYSTDUODENOSTOMY AND GASTROJEJUNOSTOMY 
BEFORE DEATH FROM CANCER. 

H\ \N (. SIMMER 1 oMioN 

In IhOb \ cu ar\ olliccr \gc U), nho Itul *.cr\ca foi slmii m un m South \fri< i uitlmut 
illness, aurmg the \o\.ige home n is su/u\ niOi unit pim for thi hist turn Sflir irmnl 
he consultea Drs Get md 'Mittlull Rrm* uid tin ilnuinosis m uh n is thnl hi htid hid 
an nttiek of gill-stone tolie Dr Ironsidt <lid not disttnir iin thing In rrn 

eNimmition Obscure ilfaeks of mdigistion, %\ithoul «1 am riti imtutnbh jnundui 
folloned, hut his gcneril lieilth u is not nupiiud mul lu coutiuiud to jil n polo for hn 
regiment 

In I'ebnim, 1012, before the o]Hratioii lu pri suited tvio positne signs slight risist- 
unce nith temlcnicss on deep pressure under tlu right ‘)lh rili e irtilige nnd ( mitiudgt s 
urine reaction delmiteU positne \t the operition tlu he id of tin iimtnis wilhont 
hoing cnlniged is found elenseU li ird ind noduhir , it n.is iKo lompussing hoth tlu 
common bile-duct and duodenmn t msmg soiiu dilililioii In Ihi se ireh for e ih nh 
the pancreas v, is cut into it mas denseK hud uid gritid imdvr Vtu kmfi' hkt siurhons 
cancer On opening the duodimim no thnige on the nuieons ispeil u is found — onU 
a compression of the lumen without in\ sign of i stom it the ])i])ill i or dsiwhiie in flu 
bile-duct 'Ihe gall-bluldcr \\ is miaUered md its eontenls Mire norm d bill it mis 
anastomosed Mitli the duodcmim iboie Hu puuieis md tlu abdimnnal Mill closed 
except for i tcmpoiar^ dram Rccmeit m is com])lK iled In gistiu dililitum Hhiud 
by Mashing out 

The diiitrtion beciinc Moise on gelling up so tinee Mteks ifltr Du liisl optia- 
tion, and after a consultation Mitli Sn Riekinm Godlee g isl!0)epmosl(>im mis done. 
Mhen it Mas noted that all the hodv of the pmereis m is nndnh li ml Tlu statomeiiL 
made, not to the pitient, but to lus brotbci mliM, mis Hut tlu disc ise mis c.iiuei 
Ihe patient made a rapid iccoecre, returned to Ins legiment, uid resumed jiolo Siih- 
sequently he married On the outbreak of m ii he Mcnt out Mith his regiment is a m iioi 
and Mas in the letreat from IMons lie eontmued it the front md m^s tM lee Mounded’ 
Mhen he had to return temporarily to Engl mil 11c g lined the D S O ind the Cioix de 
Guerre, there is no report of any sickness until, m April, 1917, lu ms 1 iktn to 
hospital sulfering from an acute abdominal attack On exploiation of the abdomen 
generalized malignant disease Mas found, and he reached home a fcii d i^s before bis de Uh 
a little more than five jeais after the Imo anastomoses All that cm be sud is th it the 
opinion given from obsercations made at the Imo operations m is that the condition m is 

already one of scirrhous cancer of the pancreas It may be, hoMeacr, that cancer snno 
vened late upon a dense fibrosis e.inecr siipet- 
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TWO CASES OF RUPTURE OF THE RECTUM, COMMUNICATING 
WITH THE PERITONEAL CAVITY 

By AV G spencer, London 


In the one ease the end of the handle of a wheelbarrow, in the other the end of a eliaii 
leg, pushing the seat of the breeches in front of it, passed in through the anus and ruptured 
the anteiior wall of the rectum ^ 

Case 1 It was only in the course of the coroner’s inquest and oi the inquiry held 
at the Hospital afterwards that the correet story of this accident was made out AVlien 
the offices of the Ministries of Health and of Education W'ere in course of building, the man 
was standing on a wall which had been riised two feet from the ground, when he stepped 
backw'ards off the wall against a wheelbarrow The wheelbarrow had been turned on 
its side so that the upper handle stood out an angle of some 45° from the horizontal A 
fellow-w'orknian assisted the patient about 100 3 'ards to the AA^estminster Hospital, where 
lie was seen by an assistant house surgeon, who noticed blood in the seat of the man s 
breeches and a small abrasion to one side of the anus He applied an antiseptic dressing 
to this, and sent the man away The liouse surgeon afterwards excused himself for not 
making any further examination or admitting the case, because the two men hid gi\en 
no clear account of wliat had happened, and he had mistaken for fright the man’s general 
condition, which must haye been due to shock The man went home and — acute septic 
peritonitis setting m — he was admitted to the Bohngbroke Hospital, where an immediate 
operation was performed A rupture of the lectiim into the peritoneal cayity was found, 
but It was too late to saye the patient s life 

Case 2 — A boj' of 7, at Eastbourne, was plajang at what he called ‘ submarines ’, in 
the course of which he had turned up the nursery chairs so that the liindei legs stood out 
at about 45° fiom the floor Against one of these he staggered back and was able to gi\e 
a sufficient explanation of what had happened to his mother, who found blood in the seit 
of Ins knickerbockers She sent for Dr Harper There were no external signs of the 
accident , but theie was a rent on the front wall of the rectum, and blood in the urine 
Acute septic peritonitis became obyious witlun six hours of the accident, and we operated 
w'lthin twelve hours The boy was then suffering from well established septic pebic 
peritonitis , the pulse rate was 130 and small the face pale and pinched, the abdomen 
already somew'hat tympanitic On making a median hypogastric incision, blood stained 
septic fluid escaped, and the peritoneum was found inflamed, but no actual rent was 
detected The mine contained blood, but the bladder proved watertight 

On dividing the sphincter am backwards to the tip of the coccyx the rent m the rectum 
was fully exposed It was situated on the antciior wall just above the internal sphincter , 
the maigins were ragged and infiltrated by blood Exploration with the finger and probe 
did not reveal any actual communication with the peritoneal cavity The high position 
of the bladder and the formation of the pelvis m the little boy had caused the laceration 
to extend into the rectovesical fascia, and the actual penetration of the peritoneal ca\ati 
must have been a merely valvular puncture, although sulficient to start acute septic 


peritonitis forthwith )-„rin(T 

A consideration of the above features appeared to oppose anj attempt at sutii ^ 
the rectum As the boy lay on his back them was a conical wound, the base of w 1 
was exposed so that a dressing could be applied to it The blood in the 
be accounted for by a contusion of the mucous membrane Therefore ^ , 

wall was sutured except for a drainage tube, the inner end of whici ay annhed to 

which was kept empty by a rubber catheter retained m it Dressings were PP' 
the laceration on the anterior wall of the rectum until the anus closed ^ 
was irrested, and all healed without complication, so that no trace of 


remained 



REVIEWS 


NOTKR'^.S OF DOOKS 


RET/FJIS -/A7) N07/CE^ 


/UXlk ^ 


^ zr s:.? M;r :;'^i^:1:lV a.":'” , 

iNthewtrodmtmutoUuslumk 1. .skI n„ , 1 .rj. . xp. ru lu . ... tl.. In .I......1 ..f «nr..< rw ^ 

.1 t u I V. ihf \ \sk to 1)1 )i» out for tiu on \) Iio hii** no vp* < ml i sp( rn lit < f 

IlirsuE Uioll pulls vvUul. ^^.n u .<1 to . siuMssful ns.ui for l.,.i.s. If .....l t..s pU.uU i.n.l f. 

liclp 1.1.11 to iioi.l tliosL pitfills Niliidi liiisi iiUr.ppul most «t.rKir>. i.l lir-l I« for. 111. \ ). iriixl 

to look out for them I Ins Ims lutn nu( t < '''*foU\ <hHM n 

llic Iiiuoiin of till iiLnts most lommoiiK iii)iin.l <•* mil .li-<rilH<l l'"t' *' 
point mtli Mh.tli tin riMtm.r ills i-riis In / .» t« ilipnlni'i tin Miis„r\ loss iit . r lompl.t. 
(tiMsioii of the iiiiisuilospir il iitni an an . of loss <.f < pu r.lu anil i.rolop illiii s, iisil.ilil v is slamn 
o\cr the terniin .1 plulan\ of tin tlinmli on its ilorsal ispitl In / .J (tt> this sum an . ts ^isin 
IS heni" ini-slhctit to iktp jirtssnrt mil pun iflir illusion of tin iinilian iiiru It i iiinot ti. 
visuil to hull thest ircis, tlies in i\ perhaps In nionntul for h\ iiiiphi itioii of hran. In s of oili. r 

lilt mcons tiers es in see ere M ir injiiriis 

Jlic stttion on <lnjrnosis jjincs esersthmu mussirs )i^ short toj)>pv''s nolhvo'i )m)»orlnnt 
hcino oniittcil 'Ilic eluiiters on operitioiis art tin fiillisl III it lust httii piilihslml anil In it 
the subject in m cMciilioiulls ihli mis liolh from Ihi jjiniril asptil ninl iitso m tin ihsi riplmii 
Ilf Its ipplicition to mills iilnil ntrscs Hit sohiint Hoses nilli a He ir ilesi nptioii of tin inilii i 
tions for tenilon trmsplmtilion m iiirsi mjiirns mil the mithoiis of pi rforimm' tin o|nriUitin 
Ihis IS one of the most s iln ililt eh niters m in tsitllinl niannal 

rtie ilhistritions of oiieritions ire <jooii mil iinlii .It ill Iln pomls Hi iris Mims of tin 
reproductions of photojiriphs, him estr ire so poor that it isililhiiill toiiiiki mil tin p mils llnv 
ire insert eil to shoss 

1 lie sinters ire I o hi eoiiffritnl Util on the priKlut lion of a hook Ih il shiinld 1 1 in Iln li mils 
of ill ssho h ISC to lit il ssilh this Ispt of mpirs 


A Textbook of SuiEical Anatomy Us Mtiiissi Insseis t ssp m 1 1 V H M I) , 1 \( S 
Surgeon in thief, Inmts Ilosiiit vl \es\^ork 1 liiril eihtioii, res iseil Mulmm Sso I'p Slil 
mth 525 lUisti itioiis T)21 I’hil tilelphi i mil ] ontlon U S ninili rs t n IIK ml 

hnosi the fact tint this sohuiic his lire nls gone Ihrimgh liio eilitions mil soim fmirltin s< irs 
ifter its first ippcu mtc is still in ileiu mel imi em mils lUihne tliil it hllii! i gup m siin'ii il 
literature, or Ins ere itcil i ))luc for itself l)i strut list i riln isiii in ii ri s n \\ of a Iniiik of (Ins Kmil 
IS c\ceedingl> cass set one t mnot hut eoinjurc the lointuvutisels nnagu imil not nisi iss luinrUi 
letterpress ot the solumc miller rcsitsi ssith th U mine of inforiiiiitimi in pin kit fmm iiliiHi m 
base known throughout oiii medit il t liter is licsis Suign il Applied \imtoms \s n miki 
weight on the other side of the hil mtc, one must nlmitth it with regiiil to punt p uni. illusti it ions 
md general appcaraiite, the solumc under resnw is as iniiHi in iili une iil aus Hiitish iinlihi itimi 
of the same kind as Amencm hooks— jnrtieul iris those unmitiiig fimii the house ol Simnltrs— 
nsuilly arc It is the leUerpitss tint we Imil so pooi anil ilis ip()oiii(ing Im instune sse art 
told that prthnnnir> hgiturc of the linguil uters is i simiile mil erieetunl me ms of lisscnmo 
linmorThigc during cxt.sion oi the tongue, s.ntt thee is little oi no in istoiinisis hetween the two 
halses of the tongue Surds it is .greed th it this j.rottulmg is mils of lucscntise s due if e irried 
out within a few diss of the excision, for the sers leison which is the ntg ition of th it ..,\tn Uiosc 
Iwo paragraphs latci follows a list of tumoms which it is s ml irc finis common iiAlie to.mne 

Hic saliie of such v stitcment is douhtlid, cscii if Us item ics wliiili is not in urrecmciiL si th 
onr experience is admitted i,,rLemcnL wiui 

V'l P a diagram shows six coids entering into the brithid plexus csen if them 
more than fisc of classic memors, thes could not base the relitions here depicted S md irls ^ 
diagram on p 29/, though i be uitiful md ibsolutels true represent Uion of it// / , * 

condslar fracture of the humerus, is w.ongls Hbdled s'epaSrottheImpM 
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It IS V pit\ th It there slioukl still be text books of ment Minch continue to snrend the old m .r i 
tint this injiiryis -i sepnr-ition of theepiplusis In tiiith of course the fnctme^invohes thl^inn 

on'theelho^''”" V ‘‘ « <l>mcult to unclerstind hon it cm be niid b"T™l! 

on the clboM, or by jamming’ the elbon in i dooi It is to be resictted also tint on n iOR 

1C orcarni in friclure of both bones should be recommended mId\\o^ beUscen nromtion and 
supinit.on though If the ruthoi’s lesults irc cntirclj satisfactory ’ lllns bLTmor^^^ 
hail oiirsehcs, and is to be congi atiilated The spine and spinal cord are dismissed in tluripm 
pages, and ye find no dngram shoying the aieis innen ated by lanoiis segments The clinical 
pictures of spina bifid, and f, ictiircs of the spine are mergre and inatomicdT.c s connocted ^ 
the common reflexes arc entirely omitted eumiecctn yitii 

Mhilc the ilhistiations lie bciutifiilly executed, and the m pority sene to issist the reader 
some yy ould seem to be scircely uorth including Those yihich appeal on the pao-es deahno- iiith 
hernia do not ippcii to be leciiritelj drayyn, ind for a long tune ye filled to recogliirc the testicle 
Un p i49 ye ire told that tubeiculous affections localize in the he id of the epididymis ” i 
diagnostic ]>oint yyhich yic hoped hid been discarded is untrue 

1 lie I eeeni researches of Flint into the in itomic i! van itwns of the common bile duct hay e 
slioyyn that m in ippreciable percentage it is not foinied until some distance beloy the normal 
fey el it is to be doubted, hoyeyei, if inj of the y'lriations demonstrated by^ Flint shoy the 
airangcment depicted on p 411, noi is it helpful to the stiigeon to remark that the siipr idiiotleiial 
poition of the common bile duct is ycry shoit ’ The ftguie iccampinjing this stiteinent is 
maccuiate m the same direction is the one on p 411, uid as the snpr iduoden il portion of the 
common bile duct is the scat of election ylicn surgical intcryention is necessirs it yyould be more 
helpful to state its lycragc length thin to be satisfied yitli a remark such is th it quoted aboye 

I'ht figure on p k70 depicts i Cli« hand due to par ih sis of the ulnar nene Surely such 
1 condition is is hcic shown cannot iisiilt lioni i lesion of the nlnii nene only Sinnlirly, in 
connection yyith the museulospii il nene, it is an omission of considerihlc clime il impoitince not 
to point out til it lesions near the elbow le id to non sensory sy inptoms, and in a book of this size 
one would expect some real information about the in itomv of Erb s piralysis On the yyliole, 
we yerj much prefer an old friend which may be earned cisiiy in the pocket 


Collected Papeis of the Mayo Clinic Rochester, Minnesota ^ ol XI 1010 Edited 
by illns M II IllELLisn Large Sym Pp 1313 Illusti ited 1920 Philidelplui and 
London At' B S umdci's Co 


AVi bvye thought in the past that the yieyy point of yyork of the Miyo Chnio yy is somewhit con 
fined to certain ire is of the smgicd held, and further tint it yy is limited, out of all fur proportion, 
to the clinical aspect of disease If sucli criticisms yyerc fur and iccuiatc m the past they cm 
certainly no longer be upheld, foi the papeis compiiscd m this yolume lui'C oyer ill parts of the 
body, ind include the fields usuilly icscryed foi the speeiihsts Those yyliicli deal with suigery 
in Its clinical aspect — and happih they' still occur m a lesser ]>ro])ortiou — liecuise they uc Iikeh 
to interest oiii leadeis, receiye a notice lieic out ol ill ))iojiortion to their numhei m the yolume 
but this must not be assumed to assess their a due as high is those of yyider oi puicly scientific 
interest 

As regirds the r inge of subjects, it cm scarcely be extended is it mclucies on the one hind 
an article by L B AViIson on Graduate Medical Education tii Great Britain and France and on the 
otbei, A Note on Scalpel Sharpening Having said this the writer must confess that this extension 
of the held which his to be coaered a era much mcreises his difliculties for it is scircelj possiiiic 
for a rea'ieaaei to combine the capicity to assess the aalue ot i jmreh clinical pajier with nc 

aaould judge the reil a ihic and jiermincnce of p ipcro aahich deil aaith purely jiafhoiogic i pro > e is 
While in no sense issummg the knowledge fiillv to ippreeiate its aalue ormeining i,, 

must confess that the first pipei or senes of papers which attiacted his attention were 
Kendall and Osteiberg, either alone or in conabin itwu, on The mstru^^ 


and 2 /s Physiological 4clion 


Kendalls pajier on the last subject is extraorclmarila 

- - ■ - berein outlined will be jinslied 


and suggestiae, and it is to be hojied that the line of iiaaestigation berem o" 
furthei, not only m lelition to the mfliience winch the letiae influti cc 

human oiganism, but also with the object of estimating the ind.aichid md colkctiac iniluci 
of the secretions of the endocrine glinds upon noimal and ‘wiornial 

Irene Sandiford’s paper on The Basal Metabolic Bah ni ExopMhal oiuers from this 

high lea el, and of couise has the immense adaantage assured ba ill scicntif j J 
Institution, in that it is based upon a wealth of eknical material rcccntia to line come 

One of the most fascinating and disappointing questions ^ Kiwimuri 

into increasing prominence m the world R ^^1 ° ,^1 pp to inahody coiUtmiil itmi-' 

reaiews the lustora of this subject m his jaipei , ,,.^g”*iown fairla dcfinitcla cerf im 

either experimental or clinical work upon this , „uestion He ni la eliini to 

general principles which it is ba noaa generilla ” ted with int ict blood sniijih 

fiaae pioaed tint the thyioid glind and spleen in la he transpi mtecl 
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.1 II. .ii> III itii ilii I II I*! Ii* l>t lioiHil 111 it 111! "ol'l of I iiri'i 1 1""' 
islit ilU l)"l I'ol liomo|ili''l ( i„s.. ih« <1 1 % ulmi or” iii lrins)iliml ilioti inn I” n 

Olhcl. intlulisl <Mn.or.lnMnh_ 

priclu \1 piobUni in nun nni in i l „i,l nf . vui nuu nlnl *'nr h r\ for ( am I nntui in 



'r »•. .,r„. , 

InnicnlY'vs ruumvl of stoms fnmi tl« nr.lir in miuiiiI n pli K \mI1i < Imn il 

Tc In c'^n’cNC 'from 111. Hi.nl of Mns 1 rv I l.n .rt.sl s si ,11 llu ,lt„slr ,t,.ms of Dr ( 11 

M ixo s o mv on 7 lu S./njiro/ I m.twrni of ( nnrrr oj Ih,- SDmm h ilo. s mm 1, to , nlmm . its n ,1m 
Wc issninc Uni Uu sdnlioi, of <U pu tinv' thos, sl,ps ,„ tin ojii ration nlm li ipjn "'"J 

'nVmslrntUNr Ins Un, m U.l snUm, s InmK Imt .nn Inn ,m. inn la pi rim Ini to nn, rK 
Uni tins select, on lo ns ,pp, ,rs U, l,c ,<U ,1 ,ml monon r lint tin .llnstr.lmns „lnl. art nil. illx 

perfect SIC rilia noUnnu ol lit , Tin ss or lilt „1 to nrtistn dfn I , 

Of tJie sc\cril ]U)nr‘< on itu tn ilnunt uf llu <lisi \ms of tlu iliiodi nmu and stoniu U vvliuh 
^^c nilurdh t\nt(l to lind in in\ \oUinu of thissirits noni i \1W ftir sj>n ul dtinlion xd til 
mstifr their inclusion In. iiisc this push a st icic furllicrsmm smM.nsi.n Inn of Uion”l,l or i mlots, 

I principle or iir nine li\ shun nit: tli il a furl lie r pi nod of In ,1 lias pro\i il ils Morlli 

We do net ippc ir to ln\t tome across I ( Massons urilni”s in prt Minis M.himis mil if il 
is in o\crsi”lit on cnir pirl the loss is ours for Ins short p ipi rs on / i/nni/rc in (,nll hlwIilT Siir^rni 
are n moilerof stint the description of n, o|ic ntioi, should he I 11 Unnspipcroi, I Itr trhrm/ 
Siipiity of Ihc Slomnch nitil Dnwlmum is alrtaih widcK Kmmn 11 iiiiisl rcprisiiit ii coloss,! |,tii< 
of Mork ind the line rophotou'r ijihs of injected spinmtns ln\i oh\ii>iisl\ hnii la intifiilK in nh 

II he his not cstihhshcd m\ delimit role for the ittmloime tl arrttiee me nl of the \essels m tin 
cans it ton of niters his nork is il It ist siilhc it nll\ e one hisni md c shmisliM to imlit ile loolliirs 
scarehin!! for the triilli of this cpieslion lint it is mil nloii” lliisi huts lint tin \ iiiiisI set I for 
the chief fietor 

W I Mieos jiiptr on /{rsiehs <if S/ifr iirWonii; in (lit Ineiiiiieis reprise ills the last whuh smh 
an njarcaition of ehmt d t\],trienie tin prealmt ns from no other one inslitiitioii in tin world 
can records of (U spUneelomies for splenic nnmn mil J,~ for himohlii iilinis he l)ro,it;ht 
together 1 he full \ due of such tn es)itritiUL will onh la i|)pretnlcd and th it most onite fiilh 
be tliosc whose ojiporliinities for such work ire few iiiiUeil 


Collected Papers of the Mtiyo Clinic Rocliestoi Minnesota \ ol \1I IPJII Idileel 
In Allis AI II Aliinsii frirge «\ei l*p I I'U llhisiriUd 1'.21 I’lnlitele Iphn mid 
London AV H SiiiiideisCo 


Tin Mno Clinic h is become since the w ir i \ isl Instil, ilion m winch all the spttialiliis mil 
assoented scicnecs ire reprcseiiled in the difrerenl depirtmenls Pan /ansn with tins tvlension 
ind siibdiMsion of their work, the t\[)e of pipers eoinpristd in the Miliime mieltr review tends 
more Ui in its forerunners to speei ihsm, either chine il or stienlilic 

Eusterniin eontribiites i \ ihi ihle sliieh of 81 g istrealiiodeiud ulcers verilicd at operilion 
tnd concludes that this lesion is 1 irgelv clue lo leehinc il error or ineeh inie il di fee t m Uu oiic ration' 
AlacCartv adds mother of his jiipers on the ( hissi/iciifioii of Nfiiphisias AAe have tiiicl, from tins 
writer’s conception, a workiini el issilie ition wliieh could he iinilerstooil bv the oidm ir'v stiidcnl 
but must confess tint the mtrodnetion of so imnv new terms, mil such i \ ist number of sub 
divisions mikes it chdieiilt, md we e innot think tint his scheme is hkclv lo meet with ”0111 ril 
adoption u 

Henderson contributes sever d irtielcs deding with non union for which the use of beef 
bone screws IS advocitccl Ihe prictiee is ingenious, hut seems to be eontrirv to the ocneril 
principles which govern the present prieticc of bone surgerv It is admitted tint their resistanic 
to str^s md str un is limited , is hctciogcnous disorb ddc m iter, d, it is elc „ th it sooner cir , or 
thev disippeir, but no experiment d or ehnied evidence is forthcomin« to smo'esl th it this ibsnm 
tion does not antedate the true union of md vrovmel the grvft Aftc, rcadi,rg‘’lhesc p ipc!;^ mc ire 

' 1 "* possess over wire or met d screws, nid it would’ miie ir 

tbT.t tlic <lif[icultx'\ of cnsviiin" tlicir sterility 7 s f^i ^rcitci 

Majo^Chmc during* th^ /eVr^ 19 ^ 5 - 17 "' '"llc^’ippe Ir^to^^’ielepf ulc!’ u’le rUi'irtl^ ' I "‘’i"” 
be wthcr developmental or icquncd It is intcicsting to hue stitistied cv ickncci'^or'thc’ suc'cess 
of the Mijo operation for umbilical liernia, for this operation in the hmds of those who orimminfl 
It giv es a recurrence of less th in 1 per cent It seems at hist sudit st, im-o tl.Vt c^ifo Vr " ^ I 

2000 eases should mch.de onlv ,i.st ove. 100 femoril heuuc, md even vUmii v^^ e m," 
the fact Uiat the period dealt with is tint timing which men were hen” rendcruriV for m 
service, the proportion seems smaller than vve should hue mtic.pitcd ''it ippcifs tl. ft opcrition 
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ennil shm>ld be Inoughl to 'ette '"fth ^nfxt^S^moir F'’ 

that the inguinal operitioii does not commend itself to t!>c su%Z^ of the CImT 

glein from this irticle some clinic il evidence as ^ o ’ ^ 

crjstalh7e tiens founded on luge experience as to mdic itions Tor ind the r Xo ofT 

and bi.ng tlie immediate results of 243 <ipJenectom,crun tTd itT A tuT, .T f ' operit.on, 

!.srot,aru?Td?out’ToniehopT'foTpTX 

splenic m enin the iiid.eatroiTfoT'md \ ll,l of splcnSir.n peXious tnua'^'midufiiTmo" 
It leist iTS^Top-^rtToT^cSr 


Les Occlusions Alguss et Subaigues de lintestm Bi 4 C Glilluiil 
21 illusti itions 1022 Pins HI isson et Cie 12 fr net 


P[) lOJ, lutli 


Irtr, uftJioi s obfcct in this nionogniih his been to eorielate the ehnicil and p itliologie il featmes 
of acute ind siibicutc uitestin d otehision iiith the lesults of experimental iin estit' itions, and to 
found tlieieon i ntioiiil thci ipeiisis As is iisin) m Prince the teini ‘occlusion’ is limited to 
tile iciite or &ul) icutc condition the etiioinc foini beino desit^nated obstuiction' It is ugUth 
])omted out that intestinal otclusion is not i pathologic il (.ntitt, but nitreh i svndronic— a comph 
eition uliicli m It' supcrsciic m the touisc of \er\ discrse ifjections Throe groups of ileus’ uc 
dtsciibed (1) Ileus bt sti ingulation, iilicic the bond is occluded bt ipproximation of its n ills , 
(2) liens b\ obtui ition, where the bowel is blocked b\ i bodt independent of the wall ind mobile 
within the lumen, ind (J) Pirdjtic ileus Of these the first ind second are ustiallv grouped 
togethci IS ‘oiganic’ oi ‘mechimcaP ileus, m contiast with the tlind, winch is described as ‘fiiiie 
tional’ or djnamic’ ileus , tli it two or more of these fictors maj bt, md in prictice arc usuaJh 
found issoci ded is piopeilt insisted ujioii IVe do not, lionceer, considei that sufficient enipliisis 
is laid upon the distinction between the eiiliet and local manifestations and the later gencnl 
disturb mees consequent upon tliem, and nc prefer to limit the term acute ileus’ to the latter, 
the local condition being rcfeired to as icute intestinil obsti notion ’ thus ‘acute ileus’ is the 
genei il condition bioiight ibout when i loeil ‘ acute intestinal obstiiiction ’ Ins been in existence 
loi t suilieieiit iengtii of time, and tJie whole trend of modern teaching is to piecent its supenen 
tioii in mv gnen e isc bt meins of earh dngiiosis ind surgical treatment 

'Ihe woik is divided into six diipteis, deiliiig lespectnelv with (1) The general pathologic il 

matomv of occlusion, (2) 'Jlie chtueaJ features, (i) Prognosis (4) Diagnosis (j) Phtsio 

pithologj , and (h) Ticatment llie gcneril pithologieal fe itures are well and conciseh described, 

md attention is driwn to the changes occurring it i distance from the site of occlusion is for 
ex iiiiple, the frtqueney of gmgrenc of the caciini in obstructions of the sn^moid colon The 
clinic il signs issociated with the \ irious eiuscs of occlusion arc fullv detuled, and are illustrated 
1)\ typical ease histones, with opcrctivc hndings P nticviliil> worths of mention arc the 
descriptions of occlusion fioiii gall stones and from lesions of the mesentciic lessels — embolism 

thrombosis, md irtenoscleiosis It is shown tli it irtenosclcrosis of the mesenteric s essels is much 

less uncommon thin is iisinlh supposed, and imj occiii in i locihzed form without inv eiidencc 
of such chinges in the indnl or other arterx accessible to pilpation its importance m rchtioii 
to embolism "is duly stressed, and doubt is tliiown upon the possibiliti of ileus from i single 
embolus m a mesenteric vessel unless it be the site of pie\ious arterioscleiosis Slight degries 
of a isculai ileus are met with companble with the intermittent clindication of Cli ircot in tiu 
lower limbs, md arising from arterial spasm superimposed upon irtenosclerotic climgcs Ucset 
tion of the entire gangrenous irea is the method of choice it piescnt in the trcitmeiit ol " 

ileus, although the"mortahtv is gn en as 79 pei cent The question is discussed of possible oper iti > 
upon the vessels themselves — the remoaal of the embolus, sympithectoniv of the nencs oi i 


'^’^^The ch ipter on prognosis is one of the best, and is bised upon an maHsis °YnIes iX 
of occlusion and 200 cases of strangulated heinia, the most recently published f rics of c iscs - 
included The ver\ much better prognosis ot occlusion from external thin from intertill 

to the difference in time before the condition is recognized md snrgicilh treitcd, 

Strom' plev is mide for eiriy dngnosis and earh surgicd inten cntion nrlookcd-is 

In discussim' diagnosis, the idue of ausciilt ition of the ’F'k,(-,,i7is( is 

noted md the impoitmce of not waiting lor the onset of l-ccal soniiting ''\F^dio“r m \ 
ujhti; insisted upon Greater laluc than we ire mchned f hc.ng 

opaque meal oi enema, is a diignostic measure in acute md siilntutc ileus tlic cx i 
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,1, so., .non rro,o Uu . o.U.Us of U.c ,o«cl ^ o v.) Jn. .).. 

s- .s. H;£='Sr 

cos oft'cu ncrs.sts ,fler nmoM. of tiu < ms, of tl.c ol.sir,., I.on .1 ,s n . o.n ,., n-I, <1 In 1 . n • 
tcmoor.rs fiL.l lisUiIi ,usl iltnxc tin siti of tin ohstrii, lion- in (In Iir.-, " 

iPuilstniK in the SI, Mill ml, St, m h\ hurv m,: ii sin ill < itli,t,rni tin lioiul niill nfl, r lli< 
orAA.Ud ,n uMslroslonn 1 xiiloritors li,iirotonn is .<h.s,.l in nil , im s of f"""'" ' 

smiL m i serus of tlnrts lists it mis fonwl not to nun is, tin nsl s Mini, it ”i\,s tin simrilv 

tint iiiorniiiie Usioii is not liniio intrlookitl . i. i . n. 

\MnIc tins hook (lois no. inlrodiu, iin\ stril iiViK iiiw f, ilnr, s Mt m, < in , oiiliil nllv 
11,0111111111(1 it IS i\,r\ 11,1 to (1 It, iiiKllniid isjiositioii of til, mIioI, i,in slion of nil, ■.tin it on hisnni 


Rickets A Study of Economic Conditions nnil tlicli ElVccl'i on tlie HcnUli of the Nut Ion 

Bi T Limson Dick ’ll D 1 B ( ^s Ski I*,) ISS 1 no ,nrls i onihinnl in on, \ohi,n, 

Tllustritcd 1 'I 2 J I oiulon Uni 11 , nu iiiiniii 1 1,1 l.>-,s ml 

liniii IS no (list ISC tint Ins ittrulcd tin ittiiition of tli, iliiiKim nnd tin lilioritori iiorkir 
diiinif! rttent s e ITS iiior, tlnii luktts 'llu r, isoii is not firlosnk It is i (Its, is, (li it s(r nn^h s 
i iiition s Mt iiit> it Us smmt iiid is Sir Uilh nii liiimr oiiit s ml u is tin ^ii ilis, nidirn I , nis, 
of inf nit niorl lilt, in tins count r\ 

Ihc iiionogri,,li entitled Uitktts Mrillciibi Mr I insoiiDid is i hook of iiiiirK 'DDjngis 
nid it Mould he diilitult to liiid i singl, ,ng( lint (oiild In dis,)ins,(l miIIi 'llii Inn, is rijii for 
such 1 book.'ind the lulhor Ins suittssfiilh hroiiglil logdlni infornmtion from in ir nnd fir iiid 
,ircstntcd the jirolession M ith i t re disc lint should |>r,)\t of grt 1 1 i din to tin ( nisi of ,)ri\,nti\t 
meditine nnd nitioinl Ingicnt llie suli,til Ins hitii i,),)io n In d Milh Midi Msion nnd from tin 
liioidcst standpoint, ind the lulhoi Ins sji irtd Iimistlf no jiiniis in loIlKtiiig iinhiui ihimt tin 
disease from m in% dt\ erse sourtes 

Ihe first ,iirt of the nionogri,ili dt ds Mith tin Morld distrilnilion of tin dis, isi imil Mill, ils 
signs iiid SN niptoms It in is lit slid it oiiit, from a ,),nisil of this ,nrt of tin hook tint oni is 
incMtablj forced to the toniliision tint lb, disc is, is on, (oiilniid niiniih to Ihosi jinrts of tin 
Morld Mhcre dense misses of iio,iul ilion m loiigrigited tngitlur m mdiistri il iintris nliir, sun 
shine IS litking, os ercrondiiig is rim,) nit, iiid III, MiiiUrs in long nid triing Dm is not loii" 
in Making up to the fiit that Mr Limsoii Ditk is i mIioI, In irlid sn,),)()rl(i of tin i iiMroinm id 
factor of ciusition, and mIiiIc nnin Mill be unprt,) ired at tin , in suit liiiii to inn, it this tlnon 
so Mholc heartedh is the lutlior, s tt there i ni b, bill, doubt lint Hit t\ idtiius so dih ,)rts,utid 
In him throughout the book Mill com ert nnin m i\tr,rs to his sidi Jin Lliologi of Hit disinsi 
IS dealt Mitli more esptti ill} in the setomi b df of tbc Ixmk Mlitr, Hit t\pi rniiuitnl tMilimi is 
examined, and i Icgitinntc crititisin Mould bt Hid uhdt Hie ilnttlit th,or\ is fnJK iMiiinnil 
ind discussed, }et m the tnd tins fittoi is too t ,sil\ put isidt is of ijuili scioiidiin miiiortiiiiK 
m the dciclopmcnt of Hit chseise Wt igrct miHi the iiifhoi tint tin ilntttii llnoii fids to 
iccountfor ilugc imouiit of iitkcts, mil tint dtfttlnc tii\iroiiiinnt iinl b id In -otm, londilions 
more rcidily ht the sitintion , but m, do feel Hi it there is i iisk of illoMin.r tbi ntndnhm, 
sMiiig too fir m the opposite dirtctioii 1 litre iit i ists of inktts Hiiil oin iC nil iblt to ixol , 
b} the eiiMroiiment f ictoi of i msition, iiid there lie ihihlrtn slioMing no tiiduKt of Hu dis, s, 
Mhosc tmuonment IS so bid tint it Mould stem on tins tlicori to b iit bun miposs.bl, fo, tln.i, 
to escipe Win e the ittual determining fittoi still itnnn.s inisohcd it Mould stem m.sli O 
bclie\e thit both factors be it ^^0lK — the dietetic one becoming icti\c ^\hcn flic ciniiau 
nient *\nd h^glenlc conditions 7 re of the nccess'irv t^I)e ^ ciniiou 

In the description of the signs and symptoms of rickets much t ilinhle inform itioiv is forlti 
coming In discussing the eirl.est signs mc ire not sure that the mtlior docs not s.i.T.,1 t, x ,;..' 
too M.de, and it is doubtful Mhether all m.II agree M.tb him Mhen, on p irioo iTmi t^ t In 

tbc changes begin is a rule almost immedntciv iftcr birth or Mitlnn tin b7n r A ' i 1 
exti i uteune life” There Ins recently been m some ou irtcrs i tnX , , m i ^ 
the ibnormditics of soung infints is being of SMihihtm origin, uni it Mo^ul, 
simc tendency Mere to sIiom itself Mhen deling miHi rickets lss,ictnlh m on tb i 
the eoMronment theory of caiis-ition were iinilK ictentcd Vbvsw Al »na ! ! ^ '* 

mailt, es certunly due to defect of diet might tiicn run the r.r^ 
heading of iickets and the importance of the diet giaihnllv Lst sight 
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to "tkets IS most occcpt iblc ^IKl is i put of the subicct 

Ibo 1 Iho 1 '’r Pro\oug^6 ittention Fiom iih ,t he writes in the htte, St of 

the t^ecth brou<^ht‘'lbS^n tl ippe»' tint he does not consider tlie ch ingcs- m 

out S ni Tnd ahs Zl/ nt,S '"'^i’^imentnl feeding of pnpp.es during the iiuest.git.ons cFncd 

httle beiHiig o! expernnents cn, be so e.sdy put .side .s In^ng 

u ^"md'tbrnhljn”^ of ti>e diseise is deilt uith in i most interesting 

rh( ’htef.tmn Ihs Tmies ’ is one of the most rcidible in the monogriph 

im cstmitorT ^ consider iblc mIuc to future 

I hc sections of the uoik uhich iie of more (:xchisi\elj surgic il interest nre those denlinn 
iMtIi the inech lilies of the dc\eIopment of defoimities and Mith their subsequent treitment It 
IS cisy to undeistind lion boiv leg or knock knee mus progicss, once n bins in the gnen direction 
Ills been icquiicd The detcrmin ition of this bus |S coiiMiicingh e\pl lined by shonino th it the 
int lilt iiho sliiilllcs mil bcioine bon legged, while the infiiit who criwls wnll become knock kneed 
111 considciing dcdcction it the knee iftei wnlking bis begun, one mnj howeiei, be permitted 
to doubt w bethel h ibitii il eiersion of the feet will tend to bow legs while ret lining the feet 
p II illel will incline to knock knee deforiiiity The issoci ition of knock knee with fl it foot is i 
well cst ibhslied fict, iiid one niny iiioic reidil\ bc|ic\c tint the position of lest’ with eieited 
feet will incie ise the striin on the inteiiiil Intei il hgnnients of the knees ind lend to decicnscd 
picssuie on the iniiei coiidile, with its resulting oiergrowtli ind knock knee The nuthoi 
dctinitcl^ uiucvtuws. tlwc xwess ktwk yViCi stwlie Acfesv.'l•lV(^a -j/i 'ifrr^rest'CTd'i Tie rirmi\-y Tidndty rn 
oiigiii, eithei tluoiigli the disc ise liegiiining nt nbont puberts thioiigh i lecnidescence of eiilj 
diseise, or thiongh weikness of muscles, hgnnients oi bones is n legnej of iickets in enrlier life 

In 1 geneinl woik on rickets such is this, it is peril ips well thnt the iiithor should mold 
giMiig i full te}.t book iccount of singled tieitnient such ns is the piocincc of n work on ortho 
pcdics This ispect of the disense is dismissed m n few pnges in which surgicn! principles ire 
eiiunci ited in i sound mnnnci, but without siiflicient detnil to mnke them of moie thnn suggestiie 
1 nine 

In conclusion, we would go so fii is to sij thnt "e look ujion this book ns n milestone in the 
hlstor^ ind htei ituie of this disc ise It cert unly w(i! t ike its pi ice is nii import int contribution 
to the c uisc of prc\ciiti\e medicine 


Text-book of Suigeiy for Students and Practitioners ]I\ loiiv A t M\cnwi\ MB, CM 
Sciiioi Assist lilt to the Regius Professor of SuigfiJ m the Unnersitj of G1 isgow 8\o rp 
619 J wvi, with oil ilhisti itions 1922 Glisgow iMiclehosc, Iickson (S. to 30s net 

I'liL solunic bcfoie us idds one moic to the m mj tc^t books of geiicinl suigerj foi stuueiits md 
pi ictitioneis , it lins been produced it the request of mnnj of the iiithoi s pupils nnd is founded 
on the notes used In him m tc idling Within its six hundred pnges is contnined n \eij concise 
statement of geneinl suigicnl nffcctions ind principles, iffections of the i inous tissues, nnd region i 
surgei^ Frictures nnd dislocvtions ire omitted, ns the luthor hns nlrendi denlt with these in i 
sepni ite mnnuil The genei il impiession left by n study of the text book is thnt on the whoe 
it is good but tint the lutlioi hns been cnriied nuns bj liis desire to omit nothing nnd hns tlius 
been led to include ninny i ire conditions of little pi kticn! iniportnnce to i student nnd to giie 
such shoit iccounts of \ iiious methods of tientment thnt they nre of little use to the pr ictitioncr 
In this respert the iiitlioi might wiseK hue consulted h.s own p.dgeiiient i ithei thin, s lie 
St ites III Ills pief ice, h n c co.isideied the requirements of ex iminers, p iniciil irR those 
done httli oi no tc .clung ’ Su.elv this i u.etv of ex uiiinei must be . leu ' TJnTer fmds i 
hiull} woithv of consider Ition ' It thus comes diout tint m m uij pi ices „ 

St. mge w mt of piopo.tioii, is, foi mstincc, when twice is nnny hues ire dcioted to ihsloi ibo 

of the penis IS to eircinonii of tint oigin „i ,*,r. st iteiiieiits 

111 View of the vnstniss of the subject md the limit itions of me. short dognnuc st 
me unnvoidnble, nnd, spenkmg generilh, these stntements in "ttc ^ of 

tenchiiKT On the other hind, theie me ninnj stntements m the book to which t J ‘Jj 
sui 2 eo.i 1 would piobnhly tnke exception Thus m the trentment of senile 
stntes th it it is inrely wise to nniputnte when the gnngrene is sprendinp as gang 
111 the stump , tint when H Si bfltr ■' 

tint the nips should not suturecl but extended gcntli^^bi^ strw^^^ 

lielieicd, would idiise imput itioii m the nnioiiti of^ of the tlmrir ind would nun it prim in 
the toes, would icmoic the limb through f’’® *o"” P * connection with tuberculous discisc 

i;S.: 
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ilKiiud wiiliW sn(»nt\nT\ nwn'f'''' I*'"’' "f l(c^lllrl<l 
-il( tdcliMrilH n»s runii unilirtlu iiilurilic! l\|i' i>n<l 

.1 U. rnt.hs \« un s,„ .k.nu -f u . ...l-n 
I, .-m.'lion IS n i>i«.lnisi(.n ors\noMil iiKmItr.n. 


the knee iml sornttinics l)ilttti il is inmli 
disc ISC It vould hl^t hull more acdiri 
refer to its ihiiost i oust ml issoiiition i 
shcUh IS It quite celt iin tint i smqili » imthon is n piotr 

m inerture in its lilirous eiiMloju ' , , ,,r u,. Uu isi fviiuiiilK m tin pn s< in i of n 

In some prutic il nhnt on tin . Minmul ion of tin I m .IuI 

tnnionr the import , me of tin "‘"''''I'-'V/T »' '> "" 

tint 111 cMiininnK tin i\ill i tin irm M.k y „ r, i„ r of 


lifid henn 1 is the Imo most (onmion iiinsis of unti mtts mil ohstnulnm 1 1 

(onsidcrition of m leiiti ilitloninnl i isi most of tin i oiiimoii i omht ions In lone ' 

of 1 on c^ one 11, mIiuIi i muhmu il ohstrmtnm ,s p.is.nt iin t n otlur ii. il n h son 

forn of mute peiitoncil nifntion his oeuirrnl Strmenlitul In nun In lones lo on .hiss ml 
leiite npncntlnitis to the other 1 he iiho\e in i\ few onK of the st itiiinnts lo whnh ' Y*'', ' 

111 n hcVikcn , hut e\e,i if ill were nuntnnud there would still re m on i 1 irei in ijoriK with who h 


il 

r 

nil 


m 1 

rmilh 1 few words in i\ he s ml of the iHnstntnms whnh iimnlnr hvi hninlred ninl ''ly*' 
Ine Ihc host snhstitnte for m iitnil pifienl or spiemien is i eood illnslr ilioii md of llios. 
before ns it will he inreed th it the nujonls lUhoueh sin ill are re ill\ use fill and 'In ir < olli i tion 
must hi\c been no sniitl I ihonr lo the intlior On erne paue is i\ere use fnl ennip of four lieiiri s 
ilhistritme; eoiiditioiis eehieh 111 IN riseinhle i Mr ineiil ile d he nil i We e iiiiiot liowiNir iNonl 
the conehisioii th it 111 m\ of the lienrcs ire useless Vente mil mmia|or\ e oinhiioiis r in 1 \ lend 
themseUes to sitisfietore illnsirition md il m i\ he elonhiiil winllnr sinh heiiris is Ihost of 
leute pNOgeine isehiorcitd ihseess md 1 irge e irhiiiiele <if tin imk in of m\ \ ihn 1 In sum 
ipplies to some of the reprodm tnins of rnhoeriins iml mii rose opn see lions mil in iiiiiiiN 
instances it requires i keen sense of miiigiit iltoii lei eliseoNii the pomis wlmli tin illnslr ilioii is 
intended to show 

The tonchisioii is tliit m i liter eihlioii of this test hook iinproM ineiil imghi he s| he 
effected hi i indieions rcmn\ il of miller whieh is prielie ill\ imniipoit ml mil i inori iniipli 
considerition of whit leinnns 


Aitlfioial Limbs and Amputation Stumps A Practical Handbook lU I Mi iiiiii \i, 
Littli , FRCS cte Dcni\ 8 \o I’p ll'l ~ \iii nmIIi J (>7 ilhistr ilions I'lii 1 oinloii 
11 K Lewis it Co I tel ISs net 


Mb Meiuni so Lmii his hid i unique espeneme in di ilmu N\ith tin httmg of \arions t\pis 
of prosthescs dining the list sexeii sens md the heiok is the onteome of his 1 ihoiirs M, 
niodcstlj states that he dcsiies to reeord the e one Insions th it he miongsl olhirs his re leliiil in 
the treitmcnt of miputition slimips, md m the jirese riplniii mil supers isnm ol prostliises of some 
27,000 cises He lioes not tneteiid lo eiflei i eomplete eiuNelopiihi work smh is his bun 
leccntlj prodiieed m Lcrmnn, hut Ins lestueted huusell lirgeK to Uritish pi letm ,s 1ml ,1 „nn„ 
bj the iMmistrs oe Pensions, niel he his else) tiiele iNonieel to olwiile the ehiimir of the boo' 
beconimg nicieh i eompil ition of limb m ikers’ e it ilognes In both i einsnler itnins he is le> be 
congratulated, is the reider will wish to leqiiimt himself onK with the most sneeessfnl iiioilels 
mei preicedures, md surgeons will desire to fishioi, then work to the best enh mt me from the In b 
ni'iKers’ standpoint ninn 

chapter is i delight, and the illnslr itions md eleseriplioii of irtdienl nnis of 
the Lme of Ambroise Pire bear stiikmg icscmbimee to eeit no iirtsenl el i\ tspes 

t hen dealing witti imputation stumps one wishes tint the nilhoi bid Imei eleiwn i f. « 
general piinc.ples for the isoidance of ,omt contr.etmcs, mste id of meicK me U om im 1 Vs, . ^ 
oc such pres entable deformities He omits to mention th it .t 1. s sol ns Zen me ssZ'V 
diNide the posterior ligament of the knee )oint in lontnetiire followim. 1 low I VV, 
whcie consetN due methods of stretehmg hue filled l<>wm„ helow knee impnleitieins 

Mr Little is a great id\ocitc of end be iring stumps in tlie Ie>. md thnrli l„,i i 

cscellent in theori weight be iring p id and shnu’ ni u b. tlm , V V " "'<1 llngli Iml Iuiwe\(i 

not quite coincide with the statistics m\en on Z"c 71) ’ ^ c\pentntes of olliei smgeons elo 

ot ii.« SI, ,L' SJLs.ni .’.'.‘'y, ■' ''a' 

’’.egwd'S ■'rt'ficiannnds, the luthoi sus triilv tb,t ti, 

the miitiUt.on, and ne oee is.on illj useful It is a m itte. of .egrcTunt mZ^JZmZns "c Irnml 
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be s >id conscicntioiisly of tins pnrt of the prosthesis, despite the ingenuity uid mdustn of einuneeis 
ind hmb nnkers during fne centuries iiid cspeci illy duiing the hst fl\e yenrs ” " 

An interesting section on the lel-itionship of nornn! gut and gait uith an utificial leg contuns 
the observitions of du Bois Reymond, ind the latei experiments of the Jlunitions Imtntions 
Dcpiitmcnl uhifh uere conducted uith the aid of i slou mo\ing cinein itograph 

Mr Little his always been an idvocate of a light hmb, ind the trend of nioderii design his 
hid this aim in view Prosthetic designs impioee so i ipidly tint the book is ilreadj m dingei 
of being out of date in this respeet A niodification of the light durilumm Desoiitter Limb wdh 
i wooden bucket is now being supplied m lirge numbers to pensioners Ofhei makci-s aie hniiginn 
out simihi tjpes, so that the ippendix deeoted to specific itioiis of the Stindird Gocernmcnt 
Limb will before long require icvision 

Ml Liftle pajs i gi iceiiil tribute to the piogressiec spnit displ^ed bj the Pensions Ministri 
in its piosthctic policv IIis innate modesty forbids him to state that he himself helped to 
mould it 

The book will rank as i stindiid work on i subject wliuh lequircs foi iiithoishiii a deep 
nicchinicil knowledge 


Suifi'lcal Pathology [Students Synopsis Scricsj B\ Lric Plarcl Got cn, MD F R C S 
Crown Sto Pp ]09 + m 1022 London J ind A Chinchd) hi net 

Tins IS 1 little book of tOa piges which can be bought foi six shillings It belongs to the Students 
Stnopsis Series and conforms to tepe 

'Ihe fict that such books continue to be printed and ire bought by successive generations of 
students proces th it tlicic is i dcmind for them, and thet seem to fill i gip which exists cither in 
the teaching given or in the minds of the students Of its kind the book is quite good uid one 
can onh hope th it it is the prelude to some nioic enduring work fiom its nithoi 
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Coined In jtcrmisuon fiom tiie peiinttnn Iv Geoiffe Itomney in the Council Pinm 
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VII PERCIVAtL POTT* HIS OWN FRACTURE 

Pcncn vtt, Porr hi^jh TOioiiS''i ^'>1- vur«tons of the cij;httuUh (Lnitir\ Ih w is 

a sound teacUei of cUmcd sur-’crs nlitn tliu or<;ini/i,tl It uliinrr of mti)u iJ sliiduifs It id 
liaraJy begun Samue) Slurp, of Gus s ts hcforc huu m pond of I mu, Jml Slurp 
■taiuht those yho aactc alrcndv m practice “ He ga\t , si\s tlu liislori.iii. ‘ » tmirsc of 
anatomical lectures to uhich ucrc uldctl the opcritions of siiig<r\ with tlu iipplu itum 
of bandages, to a SocicU of N^^al Siirgeom nhicli met in Count Ginhn on ninltr 
evenings'’ Tins course he repeated for st\cr\l uurs and vlun aU,reU of asthma 
cansed\vm to discontinue it, tlu school a as cuiitd on be ttillnm Hnnlu, a ho bnmht 
surgers as a branch of matonn 

Ednard Nouise, to nhoni Pott nas ipprcntited, ga\t ott isioiul lutnus to the 
students at St Bartholomcn s Ilospitd, but tbe^y dedt i.dhei nslh the pnneipUs than 
the chmeal aspects of surgerj, md a'tre of a pnroh foinnl tliai itfei d ns n«\\ judge 
from the ssMahus of Ins lectures on m doms nlnch is sldl cst iid 

Pott took the modern line Attached to a Iirge hospital nliere tlieie \sus pludx of 
chmeal material, he used Ins opportunities b> telling stiuluds of the mist ikes he hid 
nude, of the cures he had done, and of the cases lie had seen He nas neetssurih 
ignorant of surgical patliology, foi it nas born of John Hunter, nbo attendul some of 
these lectures as his pupil It is curious to obscive in reading Pott’s trc.atiscs hon largcK 
this ignorince vitiated his conchisions and pariljzcd his trcdmuit ^Vt must Hunk of 
him, therefore, as a surgeon of the old scliool, as supeiioi to 'Wiseman is M'lscman nas 
to Woodall , hut in every respect inferioi to John llimter, aiho nas a thinker ,is ncH 
as an observer Nevertheless Pott’s sound common sense, his transpment honcstx of 
purpose. Ins desire to teach nhat he knen, and his position as suigeon to i large liosjul d 
made him a great leader m surgery uhdst the success of Ins lectmcs and lus pleasant 
manner of iiTiting spread his teaching nidelj and nude his name knoun thunmhout 
Prance and Germany ® 


Peronall Pott nas boin m London, the son of i seiivener nho died nlicn he nas 
three years old, leaung Ins mother so poor that after his death a small liov nas 
found nlnch contained less than five pounds, the nholc sum leccned fiom the meek of 
his fathers fortune His mother, lion ever, nas nell connected, her first husband had 
been a Houblon, and the Houhlons neie merchant strangers under Ebrabelh, Roundheads 
under tire Commonnealth, migs and founders of the Bank of England under IVilham HI 
His upbringing nas easy, therefore, and m 1729 he uas bound apprentice to Ednard 
Nourse, then Assistant Surgeon to St Bartholomeu’s Hospital, paying tno immkS 
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guineas for his indentures He appears to have acquired a reputation unusually early, 
for during the later years of his apprenticeship it is recorded that, “ being confident in the 
fair prospect of industry, he hired a house of considerable size in Fenehurch Street and 
took with him his mother ” and his step sister The venture was successful, for at the 
end of his apprenticeship in 1736 he uas made free of the Barber Surgeons’ Company, 
and there is an unusual entry in the minute books of the Company about him It states 
that “ At a meeting of the Court of Examiners on September 7, 1736, the Question being 
put whether Mr Percival Pott should be examined at this Court he not having waited 
on all the Governors and Examiners to desire the favour of their presence at his examination, 
and it appearing to the Court that Mr Pott had been sent for out of Town to attend Sir 
Robert Goodesall’s’*' Lady where he was detained so long as not to be able to return within 
the time hmitted for his attendance on the Governors and Examiners, and Mr ivarden 
Petty having been pleased to say that he would make his excuse to the Court , It was 
resolved that the Court would proceed to the Examination of the said Mr Pott notwith- 
standing his default m attending the Examiners , but this is not to be a precedent m time 
to come to any other person , — And then 

“ The said Mr Percivall Pott was examined touching his skill in surgery in order to 
have the Great Diploma, his answers were approved, and he was ordered a Diploma under 
the seal of the Company and the hands of the Governors testify mg his skill and Impow ering 
him to practise ” 

This minute is interesting from many points of view It shows that he had already 
determined to practise pure surgerj>-, as the Great Diploma corresponded in some measure 
to the present F R C S It was rarelj given, and only after a very thorough examination 
It raises the suspicion, too, that he was practising midwafery at this time, which he would 
be entitled to do if he chose, as neither the College of Physicians, the Company of Barber 
Surgeons, nor the Universities of Oxford or Cambridge, claimed any control over a man 
midwafe It shows, too, that Pott was already esteemed by the Barber Surgeons’ 
Company, for so old and w'ell-estabhshed a custom as the personal visit to the examiners 
W'ould not otherwise liav'c been waiv'ed 

Pott was a devmted son, and so long as his mother liv'ed he made a home for her 
and It was not until after her death that he married Sarah Cruttenden, by wdiom he had 
ftv'c sons and four daughters He then mov’ed into a house m Wathng Street, where he 
began the course of surgical lectures which made him famous He was elected Assistant 
Surgeon to St Bartholomew s Hospital in 1744, becoming full surgeon m 174!) 

In 1756 an accident befell him which— by a curious confusion of thought — made his 
name of world-wide fame ' As he was riding m Kent-street, Southwark”, says 
Sir James Earle, his son in-law, successor, and biographer, “ he was thrown from his 
horse, and suffered a compound fracture of the leg, the bone being forced through the 
integuments Conscious of the dangers attendant on fractures of tins nature, and tlior 
ouglilv aw are how much they may be increased by rough treatment, or improper position, 
he would not suffer himself to be moved until he hid made the necessary dispositions He 
sent to Westminster, then the nearest place, for two chairmen, to bring their poles , and 
patiently lay on the cold pavement, it being the middle of January, till thej irnvcd 
In this situation he piiichased a door, to which he made them nail their poles ^Vllen ail 
was ready, he caused himself to be laid on it, and was carried through Southwark, over 
London-bndge to Watling-Street, near St Paul’s, where he had livmd for some time a 
tremendous distance in such a state < I cannot forbear remarking, that on such occasions 
a coach is too frequentlj emplojed, the jolting motion of which, with the imavmidablc 
awkwardness of position and the difficulty of getting m and out, cause a great and often 
a fatal aggravation of the mischief At a consultation of surgeons, the case was though 


* Robert Goodscbal! Vlderman of Bisbopspote Ward and Sbenff of I ondon received f*'? 
Knighthood at St JnTne»= Palace on Oct dl 1735 on the occasion of an nm on Ho 

Geo^e II on liis safe return from Hanover Goodschall was afterwards M P for “ 

died'^in 1711 whilst holding the office of Lord Major Ladj Goodschall died Sept J/oo 
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so dcspcfxtc -IS 10 mivure .nuucdnlc uuput a, on M, PoU, co.u.mt.l tl.u no on, ronl.l 
be -x proper judge ,n his onn case suhnnltid to tlitir opinion , and the nislninunts n,rc 
aetuaUj got readx nhen Mr Xonrs, nho lud lucn ,.rcxcnUd fioni uiinnig sooner 
fortuin\ch entered the room Vfltr cMuninni!i the limb lit conttixcd llitre n.is a iiossi- 
bihtj of prcscrMiig it ni ilUmpt to snet n is aupiustul m. and smed. d h.s 
case xiliich Mr Pott soiiittmus referred to, \mis i strong mst iiitc of the great iidMiiitag, 
ol prcxeiiting the msimmtion of air into (he Monnd of a tonijioimd fra, tore and it 
probabh Mould not line ended so liippiK, if the bone bad not mid, its exit, or iNternnl 
openimr, at a clistincc from the fricliire , so tint Mhtn it m is returned into the proptr 
place, a sort of aaUc m is formed, Mlneh txeliuUd nr '1 bus no bid sMiiptom tnsiud. 
but the Mound heiled, in some me isiire b\ the Iirst intention 1 he apjie ir iiiti of Mr 
Pott as an author m is an immediate effect of this lecident It is ele ir from this leioiint 
that the accident ailiicli Pott susi lined m is in ojien fneture of the tibia sjunil or xirx 
oblique— and that the mb shaped end of the upper frigmcnt jienelrited the skin 

Potts fracture, as it is iiom kiioMii he dtseribed eirifiilU in bis Jloiifirhs upon 
Fraclnrcs and Dtslocalions, published in lT(>b Mitluiiit in\ reftrenee to bis own e isi 
The desperate nature of the jnognosis in t ises of eompoiind frulnre as it Mas then 
treated is welt cxempliricel b\ Pott in this treilise lie wrote ^Mu n a surgeon sns 
that a limb, mIucIi Ins just suffered a p irticiil ir kind of eoiniioimd frielure ongbl r it her 
to be imincdiatclx cut off thin tint in\ illeniiit should be iiiade foi its preserx ition 
he does not mean, by so suing, tint it is absohiteK impossible for sii, li limb to bi 
preserved, at all cxents lie is not to be sujiposcd to mein so miieli in gtiierd, llioiigli 
sometimes even that will be obaious , ill that he ein trnh ind jnsth mein is that from 
the experience of all time it his been found, that the attempts to jmserxe limbs so 


circumstanced, Imc most frequenth been fruslrited bv the deith of the pitniils, in 
consequence of such injurj , and tint from the sinic expericnec it has been found, that 
the chance of death from amputation is bj no me ins eipi il to th it arising from suth 
kind of fracture ” 


This passage gives a good exunplc both of Potts liter irj sl\le iiid of the sound 
common sense with mIucIi he was endowed lie resigned his ollice of Surgeon to St 
Bartholomew’s Hospital m 1787, after IivMiig scr\cd the ch iriti, , as he used to su, man 
and boy for half a century lie died of pneumoiin on December 22, 1788, ind was buried 
in the chancel of St Marj’s, Aldcrmarx, in Queen Yictorn Sticel, where \ tiblet to Ins 
memory may still be seen on the wall of the south aisle llis kindness of heart was 
proverbial, and although he had a large famih dependent upon him, it is said th \t, at one 
time, he had three needy surgeons luing in liis house until he could provide tlie'm with 
the means of earning an independent livelihood His high character ind bl imcltss life 
helped to laise the surgeon’s social standard in this country 


The portrait is copied by permission from that m the Council Room of the Royal 
College of Surgeons of England It was painted by George Romney, and was presented 
to the College by the Yen Archdeacon J H Pott The College also possesses a life sue 
ualt-len^h portrait painted by Sir Nathaniel Dance Holland, Bt , R A , and there is 

picture bj Sir Joshua Reynolds, winch hangs m the Great Hall at 
St Bartholomew’s Hospital 
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ABNORMALITIES OF THE DUODENUM 

B\ JOIIN H ANDERSON. CMC, C B E , Melbourne 

Arising fiom certain remarks made by a Melbourne clinician, a routine examination 
•was made of 100 consecutive subjects presenting m the Anatomy Department of the 
University of Melbourne, with a view to noting anj>- cases of gross abnormality in the 
shape or position of the duodenum As a lesult of this examination four cases of gross 
abnormality vere discoaered, which may be classified as follows — 

Case 1 — Abnormal shape 

, 2 — Constriction caused bv the superior mesenteric aiteiy 

jj 3 — ,, ,, „ an annular pancreas 

„ 4 — -Abnoimal position 

Geneial Considei ation of the Cases Presenting Abnormality — 

Preseivative — All cases had been formalin hardened 

Cause of Death — This varied from cardiac failure to senile decay, but in no case had 
it anv apparent connection wath the abnormality present 

Sex Incxdenee — All cases occurred in males 

Age Incidence — All cases were m old people, the ages ranging from 65 to 74 yeais 

Clinical History — The souices from which the material for a dissecting-room is 
gatheied make the collection of medical histones a matter of some difficulty From 
what was available, how'ever, the interesting fact emerged that the duodenal abnormalities 
had not given rise to any acute trouble during the later years of life The age of the 
subjects and the absence of signs of operative interference would tend to support this 
observation 

The Normal Duodenum — The description of the duodenum as set out m Berry’s 
Piactical Anatomy'^ and Gray’s Anatomy" has been taken as a criteiion for comparison 
and is regarded as presenting the normal state of affairs 

PARTICULARS OF CASES 

Case 1 — ^Abnormal Shape 

General Description — The duodenum consisted of foin parts, superior, descendingr 
ascending, and hoiizontal, m that order The superior or first part was normal, and 
passed directly into a second or descending part, which after a caudal course of G cm 
teimmated m an acute bend cranially and to the right, with a slight dorsal inclination, 
so that the left margin of the ascending part was overlapped by the right margin of the 
adjacent descending part The ascending part, after a course of 5 cm , turned to the left 
at an angle of 90“ and passed dorsal to the descending part, thus forming the commence- 
ment of the fourth or horizontal part, which after a straight course of 12 cm terminated 
in the usual manner, though slightly more cranial than normal The diameter of the 
bowel was within normal limits throughout 

ReLiVtions — The ascending part lav ventral to the caudal pole of the right kidncj, 
and was in close contact with the lulus of the same -siscus The pancreas lay crania to 
the horizontal part, and though no head could be defined, an uncinate process was is 
tinctlj ■visible The superior mesenteric aessels were normal, and passed ventral to le 
horizontal part of the bow el The common bile duct and the main duct of the p increaj 
united in the substance of the latter aascus, and the resulting single duct passed ven r.i 
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to the horizontal part of the duodenum to open into the lumen of the boud on Ihe dorsal 
t thp aentc flexnre caused b\ the union of Ihi dcstcndiiifl and astendiuf, i i 
rLde™nr“^^^^^ HO nell seen m the dia.run uitadnd (7., 2..), ubuh 
IS about one quarter life size uid A\as eonsliuclcd 
from actual photogirphs 

Hnaivnivs— PicrsoP states, '‘much Miiation 
exists m the shape of the duodenum , ind thmUs 
tins ma-s be due “ to an uniisii.ilh long duodenum, 
n Inch, after haring completed the usuil course, 
describes one or more additional ciirres be fort 
reaching the duodenojejunal llcxurc Such nould 
not appear to be the cause m this eisc rshere 
the nhole duodenum presented v normd length ol 
US cm, and uhcie the opcriting ciusc nould 
appear to be a kink taking place during rot ilion 
A careful search of asailablc literature has fiiltd 
to leveal an absohitelr siinilu cisc, though tint 
described bj Schieffcrdeckci and quoted ind 
illustrated bv Piersol,’’ is a ncir ippioieh 'Ihc 

position of the conjoined duct formed bv the union of the coninum Ink -duel mid the 
mam duct of the pancreas is v point of some clinic il iniporl nice 



in f <M( I (^) r or i u'-LiitfrIp 

nrttrv (2) f omiiion l>il' (3) 

jnmrt itu tliiLt (i) aniljuii 

tn \\\c ilurt (D) 1’ men »> 


Case 2 — Constriction caused by Superioi Mcscntcnc Artery 

GExrnvL Desciuction — I n lire cases of the hundred txiinincd there r\as sonn 
•‘flattening’ observed at the point mIicic the sujicnm mcscnleiie rcsstls crossed the 
horizontal part of the duodenum, and in one othci case a definite eoiistiiclioii nas not teed 
at the same point In this last case the duodenum mis noiiml clscMliere is regirds 
length and diameter, and there Mas no ‘chiomc dilitation of the first thiec juris ’ vs 
described b\ Wilkie ^ The constriction Mas an annular one, the outside diameter lieiiig 
0 9 cm On opening the boMcl it Mas found that a slate jicneil Mould j) iss freeli tbroiigli 
the lumen of the constriction, but a lead jieiicil rcquiicd some force to pusli it tluoiigh, 
and caused an increase in the outside ehameter The peritoneum o\ci the constiielion 
svas particularly smooth and shiny, and “looked Morn md there m is an absence of any 
puckering Macroscopic examination of the constriction, iftci longitudinal section, 
failed to show any abnormality in the boMel Mall, nor could any tiace of iilcei be found 
m stomach or duodenum The stomach Mas not dilated, and the superior mesenteric 
artery, in common Mith other abdominal contents, ippeaied noimal 

Reiiakks — The interest of this case lies m its piescncc m a male, the absence of 
gastric or duodenal ulcer, the absence of gastric or duodenal dititation, mil, is f u as can 
be ascertained, the absence of clinical disturbance 

Bearing m mind the danger of drawing conclusions from a single example (and that 
a formahn-hardened dissecting room subject), it Mould appear from the cases put iorMard 

by Wilkie^ and Devine® that three grades of tins type may be described 

Grade I —Constriction, without duodenal dilatation and without clinical smns 
Grade 17 —Constriction, with moderate duodenal dilatation and perhaps ulcCT (anstric 
or duodenal), and with clinical signs of a chronic nature “ 

Grade 717 —Constriction, with excessive duodenal dilatation, and with clinical smns 
of an acute nature, mainly those of obstruction “ 


Case 3 Constriction caused by Annulai Pancreas {Fias 255, 256 257 o 5 S v 
Genehal DEscniPTiox-— A complete ring of pancieatic tissue surrounded the 
descending part of the duodenum, causing a very definite constriction The greatest 
diameter of «ns ring, winch was flattened in the ventrodorsal direction, was 2 5 and 
t le smaUest diameter was 1 8 cm The rest of the pancreas was normal The first nart 
of the duodenum could not be defined as such, but between the pylorus and the duodS 
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constriction was a dilated portion of bowel 4 7 cm long and 4 8 cm in diameter The 
constriction itself had an outside diameter of 1 2 cm and would admit a lead pencil 
through its lumen Below the constriction the duodenum had a diameter of 3 5 cm , and 
the total length of first and second parts combined was 10 5 cm Opposite the ciossing 
point of the mesenteric vessels the diameter fell to 2 6 cm , swelling out to 3 5 cm just 

provimal to the duodenojejunal flexure The 
total length of the iihole duodenum iias 25 5 cm 
Airangcmcnt of Diich — The mam panel eatic 
duct started m the caudal part of the head of 
the pancreas, and passed to the right, completely 
encircling the duodenum in the ring of pancreatic 
tissue It then joined the common bile duct, and 
opened into the bowel beloii the constriction and 
on Its medial side The lemamder of the pan- 
creas was drained by an accessory duct, ver> 
•well developed •winch opened into the bowel 
below' the constriction and 2 cm cranial to the 
opening of the conjoined duct above described 
This arrangement of the ducts is shown in Fig 
255 (not drawn to scale) 

Remauks — Annular pancreas is sufficiently 
rare to deserve some special consideration A 
careful search of the available literature has revealed fourteen cases, some of winch are 
summarized in the following table 



tlou of bile and pancreatic ducts 


Cisrs or 4 nmilaii Pax car \s 


Actiior 

Sr\ 

P IRT OF 

Duo 

DI W'l 

Siirr AT 
Rise 

ST'Tl 

IBOIC 

Ring 

STAT" OF 
STOVlcn 

1 

1 nva IN BiNH 

Ecker’ 

HI 

Second 

Constricted 

Dilated 

— 

Opens into mam duct 

Auberg® 

M 

Fourth 

Constricted 

— 

— 

— 

Symington’ 

SI 1 

1 

Second 

Constricted 

Uilated 

1 

1 

Normal 

— 

Genersich® 

Al 

Second 

Constricted 

Dilated 

Dilated 

Opens into main duct 

Sandras® 

M 

1 

Second 

Constricted 

Dilated * 

— 

— 

Tiel en 

M 

Second 

Constricted 

Dilated 

Dilated and hj 
pertrophied 
noils 

J Normal 

Baldwin’ 

— 

Second 

Constricted 

Dilated 

Normal 

Opens into mam duct 

Cords^* 

M 

Second 

ConstrK ted 

— 

! 

One opening main 
duct one opening 
separately 

Anderson 

At 

Second 

Constricted 

Dilated 

Dilated 

Forms the main duct 


Cises of annular pancreas are also reported by the following, but full particulars are 
not asailable in INIelbourne Siimma,* Tliacher,® Lecco'" (two cases), Bceoiirt,'-’ and 
jMojse'® Piersol,^ Quam,^- Cunningham,'^ Poirier and Charpj,' and jMorris," among 
the text-books of anatomj, also refer to this ‘ most interesting but rare ^arntlo^ 

Mode of Causation — This matter is fiilK discussed bjy Baldwin,® Lccco and 
Baldwin’s explanation (which seems fullj borne out bj the arrangement of the due s; 
maj be sliorth stated as follows The pancreas arises from the duodenal wall In wo 
Anlagcn, one aentral and one dorsal The former consists of two parts, a left and a ri,. i 
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The riglit Inlf is c lined round to the right ami 
rotatio'ii of the litter ind after fusion vitli the 
of the held of the pincrcis In it is dc\ eloped 





then doi-sal to the duodenum during tlu 
dorsd Anhigr forms tlu c ludal segment 
the in im panert itic duet 'liu left half 
of the eentral 1/ifm'r generalK 
itrophics If it persists .uul t\- 
tends to tlic left Mutral to tlu 
duodenum, to join the mam mass 
of jimereitu tissue oi if there 
IS an c\cessnc grout It of the 
light half of the snne .tiihii’c 
in a like direefion, mnul ir pin- 
cicas u suits 



Fig 2o0 — 3 r mere es ™a does il e if « 

(A) PwcicTS (c) Puicrcitio rin,, dots'll limb (D) Duo 
denum (E) Commou bile-duct 

Suvwuny — Annular pincrees is almost 
aluajs found m miles, and ciubcs («) A 
constriction of the second part of the duo- 
denum , (b) A dilatation of the duodenum 
cranial to the constriction This dilatation 
maj imolve the stomach and may he eccom- 
panied by hj^pei trophy of tlie nails of tint 

viscus There is general!}’' a nell maikcd duct m the ling of pancreitic tissue which 



Fin 2i7— Cut " 1 imrius nnil diiodiimra 

Tcntnl Mtis (A) 1 men u- (B) IMorns (c) 
I’auercitlc niie, Miilril limb (d) Duodenum 



joins the common bile-duct The mode of eausatmn nf 

explained on embijologieal giounds hnormahty can be readily 

CuiXICAL CONSIDUR VTIONS ■ — TllC SUrglCal and anatarmonl 1 , 4 - 4- ^ 

no mention of a chmc.il picture associated with annular panerTas!' anTi^ \ ^w^"® 
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supported by Huet,” who states “Le pancreas annulaire pent rester lon^emps sans 
symptomes chez le vivant , il peut etre reconnu a I’occasion d’une intervention pratiqviee 
par un syndrome de retrecissement pylorique ou de pancreatite chronique” Tins is in 
great contrast to the vivid pieture painted by Wilkie'’ of the possible effects of a constric- 
tion caused by the superior mesenteric vessels The difference may he m the comparative 
rarity of annular pancreas, and may be influenced by the fact that it produces a fixed 
constriction, not one liable to changes in calibre brought about by other abdominal 
\ariations, as vould seem to be the case with a mesenteric constriction 


Case 4 — Abnoimal Position 

Genervu De&ciuption — An inguinal hernia, of the tjpe described bj Hamilton 
Russelb® as ‘hernia magna’, was present on the left side This contained the terminal 
1 5 m of the ileum, the c'ceiim and appendix, part of the ascending colon, and 30 cm of 
the pelvic colon IVith the exception of the pelvic colon, all the bowel within the sac 

was attached to the peritoneum forming the 
dorsal wall of the sac by two well defined 
mesenteries, one for small and one for large 
intestine The mesentery for the ileum 
appeared normal both within and vitliout 
the sac, but between the two layers of 
mesentery of the large bowel there vas 
deposited a large amount of fat This 
mesentery ceased on passing from hernial 
sac to abdomen proper The light colic 
flexure did not exist as such, but m the 
light iliac fossa the bowel made a gentle 
curve cranially and to the left, thus m irking 
the commencement of the transverse colon 
Ihe left colic flexure vas situated 2 5 cm 
caudal to the lowei pole of the left kidne\ 
The pylorus lay opposite the third lumbar 
vertebra, and the duodenum crossed the 
mid line ventral and slightly caudal to the 
bifurcation of the abdominal aorta, at the 
level of the intervertebral disc betveen the 
fourth and fifth lumbar vertebra; Fig 259 
shows roughly the position of the structures 
named The liver, kidneys, and spleen n ere 
normal in position 

Though the number of lumbar \ ertehra; 
vas normal, the distance between the tip of the xiphoid process and sjmphjsis pubis 
nas 8 cm less than that obseiied on four other subjects of similar stature, vhilc the 
tip of the last rib vas almost m contact -with the iliac crest on either side 'Ihe eoehac 
artery was 5 5 cm in length, and vas directed caudallj’, I’entral to an abnorniallj 
broad pancreas 

RcMvaivS — The peritoneal attachments of bon el to the dorsal abdominal nail nould 
appear to have slipped, or else developed in an abnormal position, nitli a consequent 
descent of the various parts ot the alimentary canal nitliin the abdomen, up to but not 
including the left colic flexure This in turn nould cause the abnormal length of the 
eoehac artery 

Hie suggestion is also adianced that the transference of so much bon el from 1 1 
abdominal cavitj to the hernial sac resulted in a lack of stimulus to longitudinal errout i, 
nhich caused a reduction m the length of the long axis of the abdomen If I "s 
supposition is correct, it has a certain bearing on operating for hernia: of this size be ore 
bodj grondh has ceased 
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GENERAL CONCLUSIONS 

In addition to the conclusions drann MiUi rc^P^ct to the \aiious casts desciihcd, it 

may be stated tint — r , 4 i . 

1 Gross anatomical abnoiniahtics of the duodenum aic more fuciiicnt than is 

general^ supposed 

2 Such abnormahtios mae exist uithoul pioducmg m\ clinic u c\idcnce of their 
presence 

I am indebted to Mi J C Eccles Proscctoi m \iia(oiii\, for his assistance in the 
dissecting cained out m these cases, and to iMi I' H Pieslon loi his admirable photo- 
graphs 
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LARGE MYELOID SARCOMA (MYELOMA) OF THE RADIUS IN 
WHICH THE TUMOUR IS WHITE THROUGHOUT. 

B\ jMATrHEW J STEWART, Leeds 

The maioon coloui of myeloid sarcoma is generally, and justifiably, held to be one of the 
most characteiistic naked-eye featuies of these grorvths, and most surgeons Mould probably 
regard such an appeaiance at the time of operation as diagnostic The dark-red or maroon 
colour may affect the Mhole tumour, or only a part of it, and it is quite usual to see con 
siderable areas of m hite tissue here and there As a rule, the latter correspond to the more 
fibrous portions m rvhich giant cells are comparatively scanty, Mhile the red parts are either 
very cellular areas, liighlv vascular, and Mith numerous multmucleated giant cells and 
many effused led blood corpuscles, oi else mere hiemoirhagic extravasations of large size 
I have long been familiar, however, with the fact that some of the white portions of a 
myeloid saicoma, notably those occurring at the glowing margin, consist, not of densely 
fibrous, comparatively acellulai tissue, but of highly cellular, actively proliferating mye- 
loid tissue, with a large proportion of giant cells It therefore seemed reasonable to regard 
the maroon colour as a secondary, eaen accidental characteiistic, due paitly to increased 
vascularity and paitly — and more especially — ^to extravasation of blood 

Undei these circumstances, the finding of a laige myeloid sarcoma which w'as white 
throughout was quite m keeping with one s pieconception of the pathology of this tumour,, 
but the raiity of the condition, as well as its theoretical importance, calls, I think, lor a 
full and adequately illustrated case report 

While practically all the modern descriptions of mj^loid sarcoma insist on the con 
stancy of this coloui chaiacteristic, and only admit at most that portions of the tumour 
may be white, Sii James Paget,^ m 1853, states quite unequivocally that ‘ the tumour 
may be all pale ’ His description of the naked-eye characters of the growdh is well 
wwth quoting “ On section, the cut surfaces appear smooth, uniform, compact, shining, 
succulent, with a yellowish, not a cieamy, fluid A peculiar appearance is commonlj given 
to these tumours by the cut surface piesentmg blotches of dark or livid crimson, or of 
a brownish or a brightei blood coloui, or of a pale pink or of all these tints mingled, on 
the greyish-w lute or greenish colour basis This is the chaiacter bj'^ w'hich, I think, tliey 
may best be recognized with the naked eye, though there are diversities m the extent, 
and even m the existence, of the blotching The tumour may be all pale, or have only a 
few points of luddy blotching, or the cut surface maj'^ be nearlj’' all suffused, or even the 
whole substance maj have a dull modena or crimson tinge, like the luddj' colour of a 
heart or that of the parenchyma of a spleen ’ 

The case here recorded is a stiikmg example of a myeloid sarcomi which is ‘all pale - 


HISTORY OF CASE 

The patient, a small girl of 6 a ears, was admitted 'to the Lecds'General Infirmarv under tli^e 
eare of IMr L R Braithwaite in March, 1922, suffering with a swelling of the distal half of the lelt 
forearm This had commenced about three a ears before, and while it had grown slowh at lirs , 
dining the last three months there had been a rapid increase in size There was no histoia o^ 
injiira , and there seemed to be little or no pain or discomfort The tumour appeamd to 
from the radius It was firm, of regular, oaoid outline, and not tender on pressure Seieral hr , 
enlarged glands were palpable in the left axilla . - 

An r ra^ plate (jTig 2G0) shows that the distal half of the diaphjsis of the radius is the , 
radioluccnt expansion There is a a erj delicate shell of expanded bone round coiisu c 
portions of the periphera, with a number of slight trabecular thickenings on its inner aspee , 
the side tow ards the ulna how ea er, the bona capsule appears to haa c completela dis ipp 
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througliout, being to all intents and purposes white, ivith n fen small jellowisli patches here and 
there, and tno greyish, slightly translucent areas near the centre It is fairly sharply outlined 
at the maigin, but sbons evidence of infiltration of the surrounding tissues On its ladial side 
it has caused gieat pressure on the muscles, ivhich are tl inned out ind pale in consequence It 
has also partiallj siarounded one of the flevoi tendons, nliicli lies in a deep groove in the growth 
On the opposite side the tumour is in direct contact with the lower half of the ulna, winch is 
slightly distorted in consequence 

Histologv (Fig 202) — The micioscopic structiue is that of a typicil myeloid saiconia, but 
without the usual aieas of congestion and hemorrhage The prepondeiating tissue consists of i 
mived- and spindle cel! giound worX, with innumerable multinucleated giant cells of osteoclast 
tjpe Scittered throughout this arc many small, comparativ^ely acellular areas of dense fibrous 
tissue, cont lining few or no giant cells The two centrally situated greyish, translucent areas 
mentioned in the naked eye description consist solely of fibrous tissue cellular around the 
vessels , mucoid, comparativ elj' acelhilai, ind in parts even necrotic, away from them In these 
fibrous are IS, only an occasional small, shrunken giant cell is seen Undoubtedlj^ the most 
celhilai poitions of the tumour are at the peripheiy, and it is here that the giant cells arc, if 
anj’thing, most abundant In the liighlv ccllulai areas, the mixed cell ground woik of the tumour 



Fig of 'I tjpicil portion of the tiunoar t. mi\ed cell stroma and many large 

osteoclast hkc giant cells (Viss £l/icl 


is in a stvte of active prohfei vtion, mitotic figures being present in abundance Both cells md 
nuclei V irv grcatlv in size and shape, ind the whole appeannes is tint of a mixed cell (pre 
ponderatinglv spindle cell) sarcoma 

Ihe glint cells have verv numerous, small, nnifoini nuclei, usii illy ccntrallj situitcd and often 
arranged m a whorl Tliev do not show anj mitotic figures The cjtoplasm is homogeneous or 
granular, and stains more dccplj than that of the other cells 

Over extensive areas of the surface of the tumour the bony shell has been coniplctelv 
destroved Occasionallv a tmv spicule of bone is seen embedded in the growth , otherwise there 
IS no evidence of ossification AVherever the bonv covering is lacking, infiltration of the sur 
rounding soft tissues muscle, adipose tissue, etc, maj be seen, and in places there are appcir 
aiiccs suggestive of penetration of blood vessels bj the giant cells 

The chief interest of this case lies in the colour of the growth Sarcomas of bone, 
whether endosteal or periosteal, which are white in colour, are almost invaiiablv ^ 
malignant and most surgeons, on finding such a tumour at operation, would probabh ic 
prepared to amputate forthwith Amputation was earned out m the present instance, 
not because of anv doubt on the part of the surgeon as to the comparativ elj benign n i urc 
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of the -roMth but on account of the fiet that the tuniovu hart coinplelcK burst its bonv 
causuk over a large area, and uas aclneh iruading the sunounrting soft pails In spile 
of rts Iar»e sire and lugliJy celUilai character, the grouth is uliile inrt siictaikiil throiighoiil 
It JneX hamiorihagie nor eist.c, jet its histological ehaiaeleis are quite 
those of a myeloid sarcoma or so called nivcloma Anything nioic unlike h i nioiiha„ie 
oranulation tissue ’ it uoiild be dilTicult to imagine, and the cisc is a sinking coninitii ari 
on the Inpothesis advanced b^ ceilain ‘\nicrican authors that nijeloirt saiconii is neither 
more nor less than a ‘ chrome lucmoiihagic ostconn elitis ’ 

A second point oi interest is the presence of enlarged i\illar\ glands on the same side 
as the tumour It is unfortunate that the condition of the piticnt did not ])einiil ol then 
removal at the time of opeiition, as a histological iincstigation uoulrt bare been most 
desirable Enlargement of associated hinph glands is be no means raie in eiscs of iinc- 
loid sarcoma , but, so far, no conclusne c\idcncc has been piortuccd tint this is due to 
metastatic deposits Jonathan Hutchinson,- in his Ilht\haltons of (limcal Siirgcrif, hguies 
a popliteal lymph gland from a case of nucloid tumour of the tibia, in uhieh ‘the 
peculiar tints of the gland grouth vcic scrj stuking, ind elosch resembled those of 
tbe parent tvimovu ” No record of niicioscopic cxaninntion had been ])iescncd, houeier 
Hvitcbmson adds, “I do not recollect to Ime c\ci seen tlic gluuhilar growths m well- 
marked mjeloid disease prove tioublcsonic It is scry exceptional for tlic glinds to 
enlarge at all, and when tlvey do so it is onl\ to a mortciatc extent, and with ajipai- 
ently a good possibility of spontaneous ictroccssion 

I would suggest that Ismph-gland enlaigcment in mscloid saicoina mas be due to 
the absorption of blood and disintegiation products of the tiinioin b\ the Kmphilics, 
and m certain cases it is contenable that tins iiugbt piortiicc tbe qiiicai anccs figured by 
Mr Hutchinson 

In view oi the known belnviour of saiconia gineralh, one might ic ison vbh anticipate 
that dissemination oi mseloid sarcoma, if and when it docs occur would be bj wa\ of the 
blood-stream and not by tbe Ijmplntics TJiat a tiimoiii of this kind is capable of pene- 
trating and spieading along the veins was conchisnch sliown in i ease icportcrt b\ Di 
Biistowe® as long ago as 1855, wlieic a number of laigc ’> cins wcie Idled with tumoiu 
tissue hating naked-eye and microscopic chaiacters identical with those of the piimaiv 
growth In spite of the fact that tumour-filled veins were picsent in the ainjmtation 
flaps, the operation wound ultmiateH healed satisfactordi , although the flips sloughed 
m the first instance It may be that tins accident was icsponsibie fox the satisfa^toiy 
healing which lollowed The after-histoiy is not given 

SUMMARY 

A case of myeloid sarcoma of the lower end of the ladms is leported in winch the 
tumour, measuring 2i m bv 11 m , was white throughout The patient was a small u,rl 
of SIX j eats, and the swelling had first been noticed three years before As the tumoui had 
burst through its bony capsule over a lirge area and was extensivelj mvadin-r the soft 
tissues, treatment by amputation was decided on, and earned out llistoloarcallv the 
growdh was a typical myeloid sarcoma (myeloma) The axillaiy glands on the aflccted 
fmm hoJpSr^ * completely subsided by tbe time the patient was discbaiged 

I hare much pleasure m acknowledging Mr Braithwaite’s kindness m according me 
every facility for the investigation of this case, and my thanks me due also to Dr Leo A 
Row den for the accompanying radiograph ^ ^ 
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SOME CYSTOSCOPIC APPEARANCES IN TUBERCULOSIS 
OF THE URINARY TRACT. 

By AV girling BALL, Londov 

This paper is intended to diustiate some of tiie pathological changes winch may be 

observed in the bladder in cases of genito-unnary tuberculosis 

It IS now a generally accepted fact that m about 80 to 90 per cent of cases of 

aesical tuberculosis the primaiy locus of infection is situated in the kidney, this figure 

being placed even higher by some observers , the genitalia m the male provide the 
lemainder Primary tuberculosis of the bladder is verj'^ rare, its existence being denied 
by many observers It onl 3 ^ too frequently happens that there are no renal symptoms m 
even advanced cases of tubeiculous disease of the kidnej'', whereas the vesical symptoms 
may be very prominent and lead the elmician to think that the disease is limited to tlie 
bladder Cj^stoscopy — especially when combined vith the use of ureteric catheteiization — 
however, has taught us the true nature of these cases, and has made more obvious the 
rarity of a primary lesion of the bladder, owing to the greater ability to demonstrate the 
existence of renal lesions which could not be demonstrated prior to the intioduction of 
this method of investigation Cases of priniar^^ infection have been recorded, however, 
and one has come under my observation which was proved up to the hilt 

Renal tuberculosis is a slowly piogressive disease which unfortunately mav not give 
use to symptoms of a sufficiently definite chaiacter to cause the affected person to seek 
advice until, it maj^ be, considerable destiuction of the affected organ has taken place , 
in fact, the involvement of the bladder, witli coincident symptoms, may be the first 
indication of this serious milady Sj'mptoms indicating involvement of the kidnev are 
of slow development and may be absent altogether, even when tint organ lias been 
completely destroj^ed, dj'suria associated with frequent micturition at mglit as well as 
by daj’’ being commonly the first evidence of disease 

AVith primary infection of the genitalia, on the othei hand, the involvement of the 
testicle soon attracts attention ow ing to the external situation of that organ, and it is rare 
for bladder sj^mptoms to develop at an early stage of the sj^mptomatic history of the 
disease 

Abiht}^ to recognize the appearances seen in the bladder by cystoscopic examination 
IS therefore of great importance in the diagnosis of renal tuberculosis, more especially in 
demonstrating which kidnej^ is at fault, as m 80 to 90 per cent of cases, so it is stated, one 
kidney onlj^ is affected in the earlj' stages 

It IS trequentlj^, from the technical point of view, a difficult matter to carrv out a 
satisfactor 3 c^ stoscopic examination in this condition Prior to the appearance of tuber 
culous lesions m the bladder mucosa little difficultj’’ presents itseli , but w hen the 
exist, then, owing either to a spasm m the earlj'' stages or to infiltration of the muse c o 
the bladder w all m the 1 iter stages, it is often impossible to make a thorough investig 
unless the patient is under a general anajstlietic, the distention of the bladder with uu 
in sufficient amount causing sea ere pain It is mv practice, wheneier a tubercuous 
infection is suspected, to adopt this procedure, eren then, extreme care must be ti en 


* Shown bj "Mr JocehTi Swan afc the Cancer Hospital at a recent meeting 

the Rojal Society of iMcdicme 


of the Lrological Section of 
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to ovei distention of the bladder, otluinise hanioi.li i-c ni.n bi 

mepirnblc diniage supereene such is the lighting up of a latent Us, on oi Hit uitio 
duction of n secondaiv infection, results casih nulutcd b\ e\tn slight tiaiima 

Theie IS, inoicotei, n further ddhcult^ m diagnosis f.oni the pilbologicil aspect 
namely, that lesions mat Imc assumed such chiriclcrs, tsptcialh in the pitscntc of 
seconda^^ infection amHi otha bactena, as to rcndci them indistinguish ibk f.om those 
associated iMth other foims of t\stitis c\cu m the absuiec of the latter, the bliddir 
mat hate become so extcnsisclj msohed in the tuberculous jiiotiss ns to iniko it 
impossible to ldentlf^ the original site of the bhddcr lesion, which niai be the onl\ cine 
indicating its possible origin fiom the kulnc\ li is true Ihii icsl in bed free diuresis, 
and the use of mmm> antiseptics will frcqiicntlv so imiirocc such conditions, even m 
adcaneed cases, as to mike a diignosis possible , but such attempts, c\tii when successful, 
always cause delaa h'oi tins icasoii it is an cvlrcmcK import iiit matlci tliit in oarl\ 
investigation of the bladder should be earned out in all suspected cases of iiifccUon, hrslU 
m order to define the existence of am ibnormabU m the cllbises from the nrctcnc orifice 
or in the bladdei mucosa, and secondly to iccogni/c the position of such cb.uigcs in ordci 
to obtain an indication of the site of the primirc lesion The latlci point rcijimcs 
emphasizing for the finding of tubercle bacilli m unne contimmg blood oi pus, with 
symptoms of cistitis, onb indicates the presence of iirmarN tiiticrciilosis it offers no 
suggestion as to the leqinsitc treatment This the ccsto'-copc alone cm gne in the 
absence of localizing symptoms, wbicb is abo\c slated mn be complctch ib‘cnt , 
even if the latter are present, confirmation is alwms ntccssan 

Some writers stile that it is unwise to caii\ out ccstoscopic c\ iminalions in cases 
of tubeiculous cystitis owing to the babilitj of causing fintbci damage II is agreed tli it 
it IS unwise to employ this method of investigation during the acute s\mptoms of bladder 
infection, oi more often than is ncccssan in the chronic stage, but it is obiioush 
important that an exact location of the bladder lesions should be made is soon ,is 
possible, in order that the coiiect treatment mas be determined upon This information 
cannot be obtained without a cjstoscopic cxannnation, which should thcrcfoie be 
insisted on 

The illustrations here shown arc taken from cases of unilateral icnal tuberculosis 
(with the exception of Figs 272 and 273), and indicate the charartci of the lesions 
met with m the bladder m the early stigcs of its imoUcmcnt 

The earliest cystoscopic appeaiancc obsciicd is the discharge of blood, pus, oi 
caseous miterial from the ureteric oiifice, or from both orifices if both kidneys are 
affected These effluxes, m the absence of lesions in the vesical mucosa, are demon- 
strable onlj when it is the custom of the obseivci to caiTy out routine cystoscopic 
examinations m all cases of hajmatuna and pyuria, for then existence is often imassoci- 
ated with other symptoms or signs Owing to the fict that the dischaiges are frequently 
inteimitfent, espcciallj m the case of haimaturia, which is a lelativcly uncommon symptom 
of the disease, and are dependent on the pathological changes taking place m the kidneys, 
several observations maj be required in ordci to demonstrate their souicc , the penod 
o their disclnrge is obsiously the only suitable time at winch the case should be mvesti- 
gate bv this method Even then the discharge may be so small m amount that it may 
no le distinguishable to the naked ej c , under these circumstances the origin of the blood 
or pus can only be proved bv bilateral ureteric catheterization and subsequent examina- 
lon 0 t le urine collected \t this stage the bladder mucosa frequently shows no ebantre 
a a , w uch, from the therapeutic point of viewy is the ideal period at which to make 
a lagnosis As, however, liiematinia and pyuria arc the signs of diseases other than 
u ere e, it maj not be possible, m the absence of bladder lesions and a failure to 
emons late the presence of tubercle bacilli, to make a diagnosis of tuberculosis , never- 

e ess, the persistence of the haimatuni or psuria thus obseiAed ha cystoscopy as cominf 
J'ldnev is indicatue of its origin, md may, by a process of exclusion, fully 
justifj an exploration of the aifected organ ^ 
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Fig 263 illustrates the typical appearance of a discharge of blood from the ineteric 
orifice Fig 26-1 illustrates the discharge of inspissated pus 

The case shoiin in Fig 261 iias of interest, for, on examination, the portion of the bladder 
n all on which the ureteric orifice u as mounted n as bulging into the bladder for a considerable dis- 
tance, the orifice itself, situated at its apex, being 
plugged iiith inspissated pus or caseous materiil 
The discharge of the pus ii is only obtained by 
passing a ureteric catheter into the oiifice, when 
it ran freely The patient had a very large 

pyonephrosis vhich drained into the bladder ^ , 

after this manociuare It is noticeable that 
there ivas veiy little change in the surrounding 
bladder avail, which was of the same appearance 
elsewhere and showed no abnormal lesions At 
the subsequent operation it was found that the 
kidney of that side was complete^ destroyed 
The patient alleged that he had not had inj' 
symptoms until fourteen davs previously 

The pictuie in this case may be de- 
sciibed as an extreme appearanee of pre- 
V'esical involvement, and is v'cry infrequently 
seen , the moie common condition is to find 
that the dischaige of pus is small in amount 
and difficult to observe cystoscopically, and 
Its presence maj' be demonstrable onl 5 ’^ by 
ureteric catheterization The two pictures, 
however, serve to illustiate the desirability 

of eirlj' cystoscopic examination in ordei to establish the origin of pjuria or liannaturia 



Let us turn now to the changes which take place m the bladder w'all itself These 
vary largely with the stage of inlection bioadly speaking, the degree of invmlyement of 





riG 2 M 

the bladder wall is an indication of the extent of the disease in the kidnej It is said that 
p itients olten exhibit svmptoms of v csic"l irritation prior to the appearance o a ci" 
lesions, such being attributed to reflex action In my experience this is not * 
there is usually some change occurring when these sjmptoms commence, a t loug i i ^ 
not necessarilv exhibit the characteristics of a tuberculous lesion It is conceiva i e, 
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the mucosa being tremendously ocdematous and covered with shreds of thick muco pus which could 
not be washed away There were no renal symptoms 

The patient was treated by rest in bed, free diuresis, and antiseptics, and as he preferred to 
have this carried out in his own home, he did not come under obserration again for sis. months 
He was then very much better in his general condition, and Ins vesical symptoms had much 
improved , renal symptoms were still absent The appearances m his bladder had completely 
altered, and illustrate the advantage of improving the condition of cystitis prior to coming to a 
definite conclusion as to the nature of the lesion The condition shown in the figure was the only 
abnormality found m the bladder The left ureteric orifice, discharging pus, could just be seen, 
surrounded by bullous mdema The right ureteric orifice was natural in appearance On 
bacteriological examination of the unne the B coli communis only was found, and tubercle 
bacilli were still absent 

Nephrectomy was performed, and the cortex of the kidney was found to be the site of 
multiple large chronic abscesses, which on microscopic section failed to demonstrite the characters 
of a tuberculous infection, though tlie lesions appeared to be of that type 

Although this ease was one of chronic B coh and streptococcal infection of the 
kidney, the appearances seen around the ureteric orifice seive well to illustrate the 
changes which may be seen in eases of chronic tuberculous nephritis 

The swelling and congestion tend to spread over the mucosa of the bladder base 

around the orifice of the ureter The appear- 
ance of a delicate network of dilated blood- 
vessels arranged in a flame-hke fashion in 
this region, or even more extensue sub 
mucous hasmorrhage, is characteristic {Figs 
265, 267, 268) All the patients presenting 
the above appearances had advanced tuber- 
culosis m the corresponding kidney, as was 
proved by subsequent nephrectomy In the 
first case (Fig 265) the lenal tissue had 
been completely destroyed and a large pyo- 
nephrosis had formed The ureteric orifice 
in two cases (Fig 265 and Fig 267) illus- 
trates tlie typical ‘ golf-hole’ appearance so 
commonly associated AVith an inactive kidney 
or a blocked ureter In the second case 
(Ftg 267) it IS seen that the h'cmorrhagic 
patches are lying above the ureteric orifice, 
behind the mterureteric bar, more or less 
along the line of the lower end of the 
ureter , this is a common site for the 
appearance of early' tuberculous lesions, and very suggestne of a direct infection of the 
bladder mucosa thsough its wall from lesions in the ureter 

The changes so far described are identical with those associated AMth other forms of 
chronic inflammation, and must not be regarded as pathognomonic of a tuberculous 
infection 

Miliary tubercles, the chancteristic lesions of tuberculosis are not seen so commonlv 
as might be expected , AAhen they are present, hoAvever, they possess appeiranccs analogous 
to similar lesions seen m other mucous membranes, first as grey , pearl like nodules AVith 
a smooth surface, and later as minute a'cUoav areas of caseation, the sire of a pm s 
head (Fig 269), usualh multiple, shghth' raised from the surface, Aiith clear cut margins, 
and AAith a tendency to increase in size and to coalesce there is a small rone ot IiAps ' 
■emia iroiind each tubercle, aaIucIi, if the latter are large m number, tends to ciiise 
congestion of a considerable area of the bladder mucosa The tubercles are y 

situated iround the ureteric orifice, but may be found at some point a little dist ince rom 
It In the carh stages of A'esical infection the rest of the bladder mucosa maintains i s 
normal appearance The same lesions maA be seen situated oAcr the Acsicle or pros a c 
AAhen these organs are the primary foci of infection 
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ttee ttbccks b.c»k do,., and tavc al.nllow 
defined sli"htl\ laised, undeinnncd edge, often bright led in coloin (r^ -< ), > 

?httle’in-ed oiimg to the adhesions oJ mucus, nith t shallow necrotic base covered iMth 
n X Plough, ^^toh Inter clerrs a^^a^ and len^cs unhealthy pinkrsh-blue granu ations 
men several tubercles fuse together these ulcers may be of quite a considerrble M/e 
exlrrhrtrng rather megrrlar edges due to then fusion, but otlicruise Iiaviirg similar eliar- 
acters As the disease rdrances, these lesions become more rrumerous and ^P^cad to 
a distance in the bladder vail far from the orifice of the originally infected meter Ihc 
mucosa sunoundrng these ulcers vanes considcrablv , sometimes it is nalutal m ippcar- 
anee , at others there is a deep zone of congestion, espccirlly rrlieir manj uleeis arc present 
indicating a more active stage of the disease Yet again an appe rrance of hcalmg iua\ 
be observed at the edge of an ulcer uhile it spreads m another direction thc^ mar 
even heal completely, Icarrng rvcalv cicatnccs rrhich arc verr prone to brerk dorm igrin 
tins IS characteristic of a tuberculous lesion At other times the ulcer mar be dceplr 
excavated, especially rrhen the pumary origin lias been m the seminal reside or the 
prostate , the edges of such an ulcer are nsuallv irregular and iindernrincd, although 



nr 270 


Via 271 


not markedly raised from the surface of the bladder mucosa , the base rs frequenth 
occupied bv blood-clot m the recent state or a slough m the later stacres 

In rare instances masses may be seen, sometimes having a papillomatous surface 
rrhich may be spoken of as ‘ tuberculous gramrlomata ’ ’ 

The appeal ances seen in Ftg 270 are trincal the uretene orifice rrith a srvollen 
margin is seen at the loner edge ot the picture , extending in a backrrard dii action from 
this along the Ime of the meter can he seen a number of small shallorr ulcers of charac- 
teristic appearance F,g 271 represents the lett ureteric orifice oi the same case , the trvo 
pieturcs demonstrate the marked differences m appearance rrhich may be seen m tire same 

no™ ^IraV - the 

mutuul.oa No tuborcirbacrnere found Tthc^m frequencr of 

tonn u IS po.for.ned, and tno ciseous tXrcdous foe, d.scharamT'mto 

Ibc k.dncr, the rend peKis being studded with tubercles Thp'’bHd^or Ti' tound in 
shown She made i complete reco^er^,The'bldder a^ the pm^n^tmfe'exl^^f 'I'® f 
Mopie ippeirmees with the exeept.on of a white scar it ?he site d the ^ 
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Mall Mitli jnflamnntorv nnleml, mIhcIi renrlcis its lips iigid anti mm conlracling and 
apparently piotruding fmtlicr into the hlatldci caMt^ than nmmal the shortened ami 
thickened" meter can often be seen producing a iidgc {Fig 27 j) in the bladder nail on 
the renal side of the urctcnc orifice The pictuic shonn came from a case of athanced 
tuberculous disease oi the kidney nhich had become stcondaiily infected nilh JJ coh 
comnnans It is interesting to note the absence of csstilis in this case despite the 
presence of symptoms of renal disease ev- 
tending over i penod of sesen months 

In the long-standing cases the bladder 
nail usualh becomes contracted and thick- 
ened OMiiig to Midespicad iiifilti ition , 
masses of caseous material may e\cn be 
deposited m its structure 

Such are some ot the ippeaiances nliich 
mny be observed but, as has been stated, 

It IS often bj no means eas^ to be sure that 
lesions seen in the bladder arc of tuberculous 
origin The instorj of the condition, with 
tj'pical symptoms, especially if tubcicle 
bacilli can be demonstrated m the minarj 
deposit either bv film oi cultural prepaiation, 
and more ceitainlv by gumea-pig inoculation, 
mil, as a rule make the diagnosis of nriiiarv 
tuberculosis certain , if the bacilli are not 
found on the first investigation, repeated 
examinations maj lead to a successful result , 
if sufficient care is taken they can be found in the majorit-s of cases But if these 
classical symptoms and signs fail to indicate the nature of the condition, csstoscopic 
examination mas be the onl\ means of aiming at a diagnosis , m every case it is the 
only means of indicating uhich kidney is the piimaij’^ source of the icsical lesions, and 
the only method combined mth uietcnc catbctciiration, of defining a imilattral infection 
These investigations demand the greatest care and patience, but they aic ivorth it ulien 
good results aie obtainable It is clear that the diagnosis should be made at the eaibcst 
possible moment after the onset m oidei to obtain the best results, and this may onh 
be achieved by the use of the ci stoscopc 

I am gieatly indebted to i\Ir W Tiiornton Slnclls foi the caie and skill mth winch 
he has represented the cystoscopic appeal anecs 
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AN ACORMOUS EMBRYOMA, CONSISTING OF A HYDROCEPHALIC 
FCETAL HEAD CONTAINED WITHIN AN OVARIAN CYST, 

IN A CHILD 2i YEARS OF AGE. OVARIOTOMY 

C E SIIATTOCK, London 

The diseased o\ary in tins case was removed by the author from a child 2’ yeais of age 
vho had suifercd from indefinite abdominal symptoms for si\ iveeks On examination, 
a firm, clearlj defined freelj movable tumour Mas palpable m the mid-linc between the 
pubes and umbilicus The parents and three other children were health} 

The specimen, mIiicIi may be described somewhat full} for the sake of my future 
leference that may be made to it, is leprcsented of the natural size in the accompan}ing 
figure (Fig 276) 



Tio 270 — A sagittil section of the Tcormou'i or tninkle^-* ovarnn ombrjomT described in the text 
Most cxternTtIv is seen thf thinTSiUed o\nriau This cntlo^ts tUo embryo, Inch uprc'^entod 

solely by a hydrocephahe licid The nia'^s of Unrk Inir on the n-ht hand side growing fiom the «1 m 
IS rpparcntly that of the scalp At the bottom of the figure and connected yitli the exterior of the 
oyariTU cjst, there is a normal rxllopnn tube A InUnorof the hj drcccph ilic biam B 
represents" a in‘?is crinii, C Thick, dirk Imr growin„ from a scalp D iTlIopnii tube noniullj 
attached to the exterior of t!ie distended o\ iry 2 hi 'specimen is non i« i/n l/usenm of the Potjnl 
College of Surgeon^ London {General Pathology Cy*!'} $i<^) 


The specimen consists of half of the left ovir\ of a child, cnhrged by the giowth of w 
embnoma, which is composed solch of the he id of a indrocephahe foetus and coniplctcly fills i 
c^st in the o\an 'Ihe soft, casih sepnrible In drocepinhc brun mexsures 'j 5 ^ 5 cm m (hici 
dnmeters and is lined with ependvma through which the sub]attnt aessels arc xisible Below the 
middle of the distended brun theic is an elongated piece of cancellous bone closed in with i 
of compact bone, which maj be taken as the bisis iranu Below the bone, and extending bemnn 
it as fir as the skm, and beneath the biam, there is a tningnhr mass of >oung conncctne tissue 
and fat, m which microscopic cxaminition demonstrates ilso the presence of i few 
cartilage and a compact, ill defined mass of well de\ eloped, intersecting bundles of unstnp 
muscle fibres there is no clue as to what these stnictures morphologic ilh represent 
there ire included groups of ganglia furnished with Urge, t^plclI ncr\e cells I he skin ^ 

triangular mass of connectnc tissue alread} referred to is thickl\ co^e^cd 

dark hair embedded in sebum , the h in lies immediateh igainst the inner surface of the cniei p 
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STUDIES IN GALL-BLADDBK PATHOLOGY S39 

ope.aton were Upt for 

Under these circumstunces the changes ^^ ‘ . o considerable Ihc 

nX..00Ka a„a.o„„. on. -.3 '-“10^3“^ I- 

normal gall-bladder is thronn ^nto folds ^1 n^croseope When the 

gall-bhdder ^^all is viencd direct undei the d =" d^ylmlit oi, still better, bt 

fresh gill-bladdei, immersed m Avnter is Tcmarlmblc^ and beautiful one As 

the brilliant light of an electric arc, tie pi * sea-i\eeds and sea-anemones tall 

“o.rrao.!»rers sx3e:3'■rr»!^r:o- na 3„™,n<.c. .... 



Tig J78 — ^Mas'sCa. of hpoid in the stromn The surfnee cpitliclmm i« intact Stninecl with Scharhch P 

though delicate nails In micioscopic sections the membranes, cut transversely, appeal 
IS Mill Thej are not tivie mHi, but the term is allowable because of its conicmence 
It IS a stiikmg pictuie and, as nc shall see later one which at once suggests that the idea of 
the g ill-bladder being a mere reser\ oir is absolutelj untenable Such a highly specialized 
stuicture cm be foi one purpose onlv, and that purpose is absorption 

In the straw hern gall-bladdei the picture is even more wonderful The hpoid in 
marked eases is seen in the form of dense yellow masses of dull hue The graceful, fra«ile 
gossamer folds of mucosi aie completely altered m appearance, being loaded down bj 
the dense, opaque hpoid much as a delicate birch tree might be weighed down bj a load of 
snow Sometimes the hpoid is confined to the summit of the ridges , sometimes, when the 
ridge IS 1 lew cd in profile, it can be traced dow n into the depth of the recesses In the se\ ere 
cises the distribution is widesprcid In the milder cases it is more patchy, picking out a 
fold here md there and gi\ mg the mucosa the appearance of a mountain ridge re'tamin<T 
onl\ m oceasioml patch of the winters snow {Fig 277) Before it is fixed m formalin 
the hpoid can be lifted up bj me ms of a needle in long strings as if it consisted of 
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molasses The material thus removed can be further studied by methods presently to be 
described 

2 Staining Reactions — The yellow material of the strawberry gall-bladder gives the 
usual reaction for fat It is soluble m alcohol, ether, and chloroform, so that it cannot be 
seen m paraffin sections It stains red wuth Scharlach R and Sudan III, and black with 
osmic acid In these respects it behaves like ordinary neutral fat, winch is an ester of 
glycerin, and which is sometimes found in large amount m the subscrous tissue and m the 
deeper layers of the fibrous coat of the diseased gall-bladder Although eaadently of bpoid 
nature, it differs from ordinary fat m some most important particulars With Scharlach R 
it does not take on quite the same brilliant scarlet which neutral fat displays Moreover, 
It IS quite often gianular in form, although not infrequently globular {Fig 278) but m 
the latter case the globules are always small and often irregulai m form The neutral 
fat in the deep layers of the wall is m the form of large, spherical globules Nor is the 



Tie 279 — Depo=^its of lipoul btaincd with o fnio acid 


staining with osmic acid the same as that of ordinary fat The black is not a jet black, 
often more of a grej {Fig 279) and not at all intense 

In order to determine the exact nature of the hpoid other methods had to be employed 
Lipoid material ma> occur m the body as neutral fat (an ester of the alcohol glycerin with 
a fatty acid), as free fattj acids, as cholesterol, or as cholesterol ester (an ester of the alcohol 
cholesterol with a fatt^ acid) All of these stain red with Scharlach R 

Sections of each case were also stained by Lorrain Smith s Nile blue sulphate method 
This member of the oxazine series of dyes stains neutral fat rose and f ittv acids blue The 
lipoid m the mucosa of the straw berrj^ gall-bladder took on sometimes an intermediate 
violet tint, sometimes a deep blue, whilst the neutral fat in the subserous tissue stained a 
definite rose 

The question arose as to what colour cholesterol and its compounds would deselop 
with Nile blue The literature contained no answer to this question but the reaction o 
different d>es with \arious forms of lipoid was determined in the following manner 

A number of capillarj tubes were drawn out, and into each was run first the subst mcc 
to be tested and then the dj e, after which the ends of the tubes w ere sealed In this manner 
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1 tfin triijtp'trm (all trlvcerin or neutral fits), oleic acid, nn alcoholic solution 

Sthoksterol! and cholesterol ester niade by the addition of cholesterol mstals to a so ip 
siere tested a<fainst Seharlach R and Nile blue sulphate ^^lth the Nile blue 
trlokin gare a distinct narrow zone of rose at the pinct.on of the too fluids, oleic acid a 
bluish vLlet, and cholesterol and cholesteiol ester a deep blue The reaction nith i 
blue shoned therefore, that the lipoid m the mucosa nas certainly not neutial fat, but left 
“2SZ «.e quiuoi as to ahito .t cons.stcd of fatty adds o. of cholesterol 

3 The Polarizing Microscope —This micioscope, so powerful an mstniment in the 
hands of the cij'stallographer, has not leceived the recognition it meuts m biological 
work lor researches upon the lipoids it is absolutely essential, and it is remarkable that 
tlub extremely simple method has not come into more gencial use All that lias to be 
done IS to cut a frozen section of the tissue to be examined, and place it, unstained, 
between Nicol s prisms which may be attached to any microscope When the prisms arc 
rotated until they are at right angles to one another all miterial winch is non-iefiactile, 
or which IS isotropic (singlj refractile), disappeais, and the field of tlie microscope 
becomes perfectly dirk Under the same conditions any miterial which is anisotiopic 
(doubly refractile) shows up bnlhanth' wlute upon the black background 

When an unstained frozen section of a gall-bladder containing hpoid is examined 
with the polarizing microscope the hpoid stands out m the most beautiful and brilliant 
manner, shining with a silyery radiance which is accentuated by the surrounding darkness. 
Under higher magnification it was seen sometimes to be in the form of granulai amorphous 
masses, hut frequently it appeared as innumerable tiny needle-shaped crystals In some 
cases a most curious appearance Aias obscryed, bright Maltese crosses standing out against 
i black background Tliese crosses w ere neyer seen actually m the substance of the tissue , 
they always appeared to be Ijing free a little distance from the yilh 

Neutral fat and fatty acids are invisible under crossed Nicol s prisms Cholesterol 
crystals are brilliantly anisotropic, are of diaracteiistic form, and show an exquisite plaj 
of colour, in which reds and blues predominate Cholesterol esters are also markedly 
anisotropic, hut are pure white 

In order to stud} the ester some cholesterol crystals were added to oleic acid They 
remained quite unchanged When, however, the reaction w'as made slightly alkaline (is 
IS the case m the bile), ester formation at once commenced It w as found that a solution 
ot soap could conaementl} be substituted foi the oleic acid A drop of the solution was 
placed on a coeei-glass, a ftw crystals ot cholesterol were added, the cover-slip was maerted 
os cr a hollow ground hanging drop slide, and ringed round w ith vaseline to prevent evapoia- 
tion The process of esterisation could then he watched under the dissecting microscope 
In a s er} shoit time the erj stals began to lose their sharp outline, and the brndeis became 
more and more fuzzs Gradualh those peculiar bodies called myelm figures began to form 
These weic identical in appearance with the figures sshich deselop avhen the nwehn of the 
mcdullars sheath of nerses is placed m ssater Long, fingei-like processes are pushed out 
the ends of which develop first a longitudinal and then a transverse oroove and 
finalh become changed into tjpical Maltese crosses The whole is anisotropic These 
figures aie leally cr} stals m fluid form, they have been called fluid crystals By the 
end of twentx four hours it was found that the cholesterol crystals had completely disan 
peared, being entire!} comerted into the ester form Under the polanzmg miroscole 

sumlar in appearance to the hpoid material of the slrambenu 
gfdl bladder Me are now, therefoie m a position to saj with a considerable decTee of 

M.e ester ot choSerS 

poiarumg microscope foims a reads and comement method of exammmo- Imoifl 
deposits It at once distinguishes between the gljcerm and the cholesterol senes "of fei 


the uncertunts which sometimes accompanies the stainui" of fats is nnt 
in the method It Ins, howeser its drawbacks 


encountered 

to tl,t ci .tkoess oloeh the gretter port ot tlio se«,o„ S staoS“o'«»r 
to he certain if the lipoul is m the epithelial cells or in the stroma 


^ It is not possible 
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^loreover, all that glitters is not cholesterol It e\as soon found, for example, that 
fibrous tissue appeared quite bright (not brilliant), although muscle nas lost in impenetrable 
darkness No explanation can be offered why a non crystalline substance like fibrous 
tissue should, even though feebly, refract polarized light 

The phenomenon suggests that the method might prove of value m histological vork 
along other lines 

4 Closed Diaphragm — The lipoid m the gall-bladder can be demonstrated vithout 
the use eithei of special staining methods or of the polarizing microscope When a fro7en 
section of a stray berry gall-bladder is examined under an ordinary mierostope vath the 
diaphragm yell closed, the hpoid is seen as dark, almost black masses Under the high 
poy ei the acicular crystals can be seen with great distinctness, and the amorphous granular 
masses can also be made out 

This method, in addition to its simplicity, has the advantage that it obviates the 
possibility of error due to deposits of such a stain as Scharlach R When, however, 
the lipoid is small in amount or scattered dillusely, staining methods are required for 
Its detection 

5 Microchemical Reaction— The behaviour of the lipoid m the mucosa when vieyed 
under Nicol's prisms suggested very strongly that it must be an ester of cholesterol It 
was felt, however, that even more convincing proof might be obtained if one of the chemical 
leactions for cholesterol could actually be carried out in the tissues This was manifestly 
impossible m the case ol most of the tests, but it was felt that Moleschott’s sulphuric acid 
reaction might possibly be applied to a section of the tissue 

When concentrated H^SO^, in the proportion of five of the acid to one ol water, is 
added to cholesterol crystals, the latter turn a bright carmine red The reaction yith the 
ester of cholesterol is not mentioned in the hteiature, so a film of the ester was prepared, 
and the concentrated acid added The resulting colour was a terra-cotta brown When 
the reaction was watched under the polarizing microscope an interesting phenomenon 
was observed The cholesterol crystals remained as brightly anisotropic as before, but 
the ester completely lost its power of refraction The difference could be obsersed very' 


beautifully when a mixture of the crystals and the ester was used 

The test was then applied to the tissue A frozen section of a gall-bladder containing 
lipoid was floated on to a slide and allowed to dry , it was gently blotted with filter papei , 
the acid was then added, and a cover glass applied The result was highly gratifying 
The hpoid rapidly became stained first yellow, then brown, and finally, after a considerable 
time it acquired a faint tinge of violet or purple Perhaps the dominant colour should be 
described as henna rather than brown It closely resembled the colour produced by' the 
action of the acid on cholesterol ester Moreover, the anisotropic character of the Jipoid 
was completeh destroyed by the action of the acid In short the hpoid gave the chemical 
and physical reactions of cholesterol ester It was feaied that the strong acid would liaie 
a disastrous effect upon the tissue, but e\en the epithelial cells remained undamaged In 
the earlier experiments the changes in the tissues were largely obscured by a tremendous 
evolution of bubbles, due apparently to a union of the concentrated acid with a small 
amount of water left in the tissue eaen after blotting avith the exolution of gas It was 
soon found that this could be oaereome by first allowing a gentle stream of acid to flow' 
over the section and after all the bubbles had been produced and removed, then to apply 


the cover-glass 

Here, then, was a chemical test for cholesterol ester winch could be applied to any 
tissue, and it was felt that a powerful new instrument of investigation had been put m 
our hand, an instrument which could be applied to other tissues in an invcstigition into 


the role which cholesterol plays in the animil organism . 

The method was at once applied to an organ winch is known to be rich in cholcstero , 
namelv, the adrenal cortex, and the result was exacth as had been anticipated^ The cor ex 
at once took the brown colour, whereas the medulla remained unstained The \ i ue 


the method was thus confirmed in a striking manner 
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HI AMOUNT OF CHOLESTEROL IN STRAWBERRY GALL-BLADDER 

Anotbei problem no^^ presents itself Is the increase m cholcsteiol m the stianbenj 
rll-bladder rLl or only apparent ^ In fatty degenciation of the lieait or of the kidnei 
Li amLt of fat can he demonstrated staining methods in the heart mi.selc fibres 
and m the epithelial cells of the convoluted tubules But nhen a quantitatn e estimation 
of the fat extracted from the oigan by means ol a Soxhlet apparatus is 
found that the amount is no greater than that m a normal heart or kidney Ihe invisible 
fat normally present m a combined form has merdj become visible oping to the pathologi- 
cal changes induced by the toxic agent The increase m fat is apparent, not real 

In order to determine this point, extractions vere made of a number of strap ben y 
wall bladders, and of a normal gall-bladdei as a control (only one of the lattci removed at 
operation vas available) The mucous membrane uas separated from the fibrous coat 
dried, and a neighed portion of each pas extracted Pith a mixture of equal parts of absolute 
alcohol and ether m a Soxhlet extractor The ethereal extract containing the hpoid pas 
evaporated almost to dryness and the residue dissolved m chloroform The amount of 
cholesterol in the cliloroform solution pas then estimated by dca eloping the characteristic 


green colour of the Liebermann-Bui chard reaction through the addition of acetic anhydride 
and concentrated sulphuric acid, comparing in a Bausch and Lomb coloiimeter the colour 
produced with that of a solution of cholesterol of knopn strength treated in the same pay 
The figures obtained m a senes of observations arc given in Tabic 1 


Table I — Shop mo ^Aa'l^lsc CiionnsTEnou Comen r or the Gaeeblmjdlii 
IN ninxRENT Conditions 


TtPE OF GiLE-MiADOrR 


ivormal 

Inflamed (no hpoid) 
StravibersN So 1 

, 2 

n ,» 3 

.. « 4 

„ , 5 

, , C 


Prn Cr\T cuoLcsirnoi, 
ni PriGiiT 


051 
1 70 
0 30 
1)0 54 

40 40 

n 00 

50 45 

51 00 

41 SO 


It Pill be seen that the mucosa of the strap berry gall-bladder contains an enormous 
amount of cholesterol compared pith that of the noimal organ The increase is therefore 
real and not merelj apparent It is interesting to note that the fibrous coat shops little 
or no change 

IV DISTRIBUTION OF THE LIPOID 


The discussion so far has been confined to the strap berry gall-bladder to the wall 
bladder, tint is, m pinch the hpoid is a isiblc to the naked cj e The material for the present 
part of the ina estig ition consists of the gall-bladders remoaed during 1921 and the first 
half of 1922, 100 in number All of these pcrc examined for hpoid ba' the methods 
alrcada deseubed It aaas soon discoaercd that hpoid may be present although none is 
aisible to the naked eae oi cacn under the lop -pop er binocular microscope It pas 

found m 52 ciscs out of the 100 , m onlv 10 of these aaas the hpoid discernible by the 
n iKcn CN c ^ 

‘stripbexra gall blidder’ is sometimes used as if it aaere a definite patho- 
iogu il ontita such as acute eholeca stitis From the above remarks it is eaudent that tL 

n 1 conditions, presently to be discussed, an ester of 

cholcsteiol IS formed m the mucosa of the gall-bladder IMien tins formation is so m i 1 
... .U=rec ,l.„ b„o.„cs «.rco„Z .o™ 

gill bladder is present It is ail a question of degree The term ‘Imoid w«ii m ^ j I 
IS suggested this poiild include both the strap berra gall-bladder and those 
m phich the hpoid IS not aisiblc to the naked eje ' g<rb-bladders 
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The of the .olh, that ,s to .ay 

has been called the submucosa by some wtj ck), , ^ piesent m great numbers 

ccmecuve teue, .hvaj, ““J"* TaT tpo.d 

in conditions of inflammation {Fi^ 281 ) P completely extra- 

cells, imparting to them a granulai appeaiance 

cellular Frequently the tuo forms are conjmed^ tut ^^00^ 

the stroma it is also present m the surface epitlie , tiaced from the 

confined entirely to the stroma Sometimes a trail of It almost 

epithelium into the depths of the stroma, and d + r nf linmd behind it 

Ippaated ,t p SP.,1 had craaled do«n the v.llus, Icntang a track of hpoid bchmd 



In some cases the endothdunn of the blood-vnsds contained streaks of material which 
stained red nith Scharlach II This interesting observation suggested the possibility 
that the hpoid might be absorbed into the blood-vessels Careful search was therelore 
made lor the picsence of droplets of hpoid actually in the lumen of the vessel These 
Mere ncaer observed in the capillaries of the nlh, but m tno cases thej nere found in the 
acsscls of the niiisciilai coat Too much stress must not be laid upon this remarkable 
finding, for the hpoid nas onlj seen in Scharlach specimens, and as the tissue has to be 
tre itcd foi a few moments n ith alcohol, it is possible that some hpoid may haa e been trans- 
port! d so as to he o\tr the lumen of the aessel The only conamcing proof vould be to 
demonstrile the hpoid nithin the kimon by means of the polarizing microscope, but 
mi mg to the dilflculti of orient iting the specimen iihen viewed bj polarized light this 
is h irdh possible In one of the cases the lumen of the i essel appeared to be drstmctly 
distended In the lipoid globulin, so the caidencc, although not conehisne, is neiertheless 
siicgesliN 0 

Tfie Fibrous Coat -—Although the hpoid is aliiaas most marked m the mucosa, 
md IS frequenth confined to that lajer it ma\ also be found m the fihromuscular coat 
Acun It mu be cither mtn- or cxtiacdlular It is contained iiithin cells 11 Inch are of 
chrome inflimmaton origin Some ol these arc loundcd or more often poljgonal m form 

lOL \ — NO 3a oa 
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The most probable factor is inflammation In a study of the <52 cases m nlncli b])oid 
was present mflammatoiy changes n ere found m every case But the mflammatorj diangcs 
were seldom marked, and were sometimes so slight m degree that it nas 
^^hether or not they were present The changes Mere sometimes confined to the ^ . 

at other times they extended into the deeper coats The principal feature M as a collection 
of the cells issociited Mith cliionic inflammation, namely, lJmphoc^Tcs and plasina cells 
Occasionally no inflammatory cells could be discoitred, but presence of lasculai dilatation 
and extensive cedema m the loose stioma of the vilh indicated the action of some irritant 
When the inflammation becomes more severe in chiractcr, and especiallv nlicn it 
reaches the stage of suppuration, the lipoid is no longeiv found Can it be possible that, 
after bung deposited, it has subsequently disappeared ? One case already leferred to 
suggests this possibility The greater part of the gall-bladder nas thickened and had 
evidently been the seat of inflammation for a consideiable time It shoMcd no trace ol 
hpoid The remaining portion Mas much thinner, the mucosa Mas much less altered, but 
there Mere extensile deposits of hpoid Such a case suggests that the carh stage of 
inflammation, or it may be the milder forms of that process, are charactciizcd by the 
deposition of hpoid, but as the inftammitorv process progresses the hpoid disappears 
oMing to some mechanism at mIucIi mc can hardly even guess 'Ihe kidney oilers some 
sort of analogs m the early stages of nephritis the epithelial eells shoM an abundant 
deposit of fat, Mliereas in the stage of chronic interstitial nephritis tins niaj have com- 
pletely disappeared The analogy, of course, Mill not bcai too close a scrutinj 

It IS someMhat different in the case of the deeper coats Long-standing infiamniation 
of the hbros i, as c\ idenced by the presence of great numbers of fibroblasts, maj be accom- 
pauied by extensive hpoid deposits Muthin the mflamniatori cells 

It must be admitted that the demonstration that the deposit of hpoid is associated 
Mith a certain degiee of inflammation is in leality no explanation We are still completch 
in the dirk as to Mhy the hpoid should be deposited In a later part of this paper the 
relation of the gall-bladder to the cjcle of cholesterol in the bodv Mill be considered At 
this stage it may be suggested that if cholesterol should chance to be absorbed from the 
bile and to pass into the Mall ot the gall-bUddei , anj mflammatorj or othei process Mhich 
mterleres Mith that absorption may result in the cholesterol being deposited, fiist in the 
surface epithelium and latei m the deeper parts cither in the form of free cholesteiol or oi 
an ester formed by the union of cholesteiol Mith a fattj acid Should the vilh be speciallj 
concerned in the process of absorption then the deposits Mould be most pronovinced m 
those structures 

These are but guesses at the truth Not until the deposition of hpoid has been pro- 
duced experimentally in an animal Mill it be possible to state Mith certamtj the factors 
Mhicb goecin the foimation of these deposits 

VI RELATION OF LIPOID TO GALL-STONE FORMATION 

The etiolo^ of cholelithiasis is a subject regaiding mIucIi great uncertamtj still 
prceails \ gallstone is composed of the seeeial constituents of the bile combined m 
eaiMiig proportions One oi more of tliese may be absent Indeed, only one mav be 
present as m the pure cholesterol stone, the cholesterol-free stone found m luemohrtic 
i miuhce etc In of these ficts it is but nitural that tlie attention of me estigators 
should hue been fixed cntirch on bde m the attempt to determine the factors Mhich 
goeern the foimition of calculi ™ 

Three principal fictors iic held to be responsible for the production of gall-stones 

I/* / {-) Injection of the bile tulh micro-organisms , and (T) An increase 

III till cfioksicrol conknt of the bile v i increase 

1 Stasis of the Bile —Ibis mu occur is a result of a eanets of conditions such as 
obstivKUon interference Mith the inncrs etion of the gall bladder muscular atons, etc 

- The Presence of Micro organisms m the Bile —This is an important factor 
in dcuim.ning the prec.pitition of substances iismlh held in solution Ihis has been 
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material proved quite unsuitable, and the surgeons weie not presenting us riith normal 

Mere aecordingly cut of the fresh gall-bladder of a dog , they Mere cut on the 
freermfmierotome and stained Muth Seharlach R, simply because that Mas the routine 
method M-e employed Naturally Me expected to find a normal mucosa Mithout a trace 
of hpoid Picture our surprise Mdien, on looking doM n the microscope, Me found that the 
suiface epithelium Mas packed Mith lipoid Minch stained a brilliant red The question 
at once arose Was the presence of hpoid m the gall-bladder of the dog a normal occur- 
rence, or Mas It a manifestation of disease ’ In order to answer this question a series ot 
dogs Mas examined, and observations Mere made on a number of other animals 

The Dog —Fifteen dogs m ere examined In no case did the gall-bl rdder shoM am 
evidence of inflammation In every case hpoid Mas present m the mucosa, although 
varying in imount in dilferent animals It m as alM ays confined to the epithelium, and m as 
never obser\ ed in the stroma ^loreover, the distribution in the epithelium dilfered from 
that of the hpoid of the straM'beny gall bladder m man It invariably occupied the distal 
part of the cell so that the nucleus uas closely pressed against the base of the cell In 
mm, on the other hand the hpoid Mas usually proximal to the nucleus The largest 
deposits MCie in the tips of the mlh, and the deposit Mas often scanty or absent in the depres- 
sions betueen the ridges In tMO cases the reaction Mith Nile blue sulphate is Morthj of 
note Instead of the dark blue or rnolet colour characteristic of cholesterol estei the lipoid 
took on a lose pink somevliat resembling that of the neutral fat in the subserous coat 
The behaviour of the hpoid under crossed Nicol’s prisms m as peculiar and perplexing 
In some cases it appeared, as might be expected, m the form of brilliant M'hite masses 
Moreoier, bright Jlaltese crosses Mere frequently seen adhering, so it seemed, to the surface 
of the Mill In the other cases, hoMever, the material, M'hich had stained so bnihantly 
Mith Schaiiach, noM appeared merely as a dull grey, and sometimes not at all It really 
seemed is if the hpoid varied in its physical characteristics m the different cases Witli 
the closed diaphragm it had a dull grey colour No evidence of yelloM" hpoid could be seen 
cither Mith the naked eye or bj means of the loM"-pOMer binocular microscoiie 

At one stage of the investigation it Mas thought that the hpoid might bear some rela- 
tion to diet, for it seemed to be more abundant in those animals Mlueh Mere poorly 
noui ished The m ittcr m as put to the test of experiment A small piece of the gall-bladder 
Mas remored fiom a normal dog of avenge nutrition The animal Mas then given nothin^ 
but M atei foi seven days At the end of that time another piece of the gall-bladder m as 
icmovtd I'he dog uas noM placed on a full diet for a ueek, Mhen it Mas killed, and the 
gill-bl iddcr removed The specimens ueie stained for hpoid, but exactly the same amount 
Mas found in all thiee Diet, therefore, appeared to have no effect on the hpoid content 
of the mucosa 

In tMO cases masses of hmphoid tissue Mere encountered in the mucosa These Mere 
similar m form and geneial ajipcaiance to the Irmphoid follicles of the appendix It Mas 
noticed that the epithelium corering these nodules Mas free from hpoid Similar struc- 
tmes are ntrei found m the human gall-bladder 

In oiH dog used in experiments on the absorption of iron to be described presentlv 
1 remarkable ajipcarance m is obsened Tlie gall bladder Mas removed aftei it liad been 
mjicled Mith i 2 per cent solution of potassium ferrocaamde The mucosa Mas found 
to be studded Mith small green bodies, mIucIi resembled green peas under the disscctintf 
imcroscope The contents Mere fluid or shglith gelatinous Microscopic sections shoued 
lUit tlie httlc bodies Merc resides or ersts m the substance of tlie mucosa The\ Mere 

<'il\-blul'dtr” Pof'»‘isuim ferrocjanidc uas injected mto the 

The Cat —The gall bladders of fisc cats were examined Lipoid m as present m tM o 
ibscnt m lluce M hen present it presented quite a different picture from that seen m the 
Og It M IS St mt% m imount, took the form of minute droplets, md mus confined to 
‘■P'tl'chal cell proxiiml to the nucleus In the doo- it Mas nlMars 
It Mas onh Mith greit dimcuUs that it could ire seen Mith the 
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toevei the depressions between the mUi become deepened and 


”n order to confirm or disprove the idea suggested by anatomical considerations a 
senes of experiments was undertaken with the object of determining, fnst, ''liethci 
absorption really does occur, and second, what is the constituent of the bile which 

Absorption of Iron — The method employed for solving the first pioblem was the 
demonstration of the Prussian blue reaction in the wall ot the gall-bladder after the 
tion of an iron salt into the lumen The abdomen of a dog w as opened, a fine need e 
introduced into the gall-bladder, the bile wathdrawm, and an equal quantity of a 2 per cent 
solution of iron ammonium citrate injected A senes of dogs was used, and at ^a^ylng 
intervals of time after the injection the gall-bladdei w’as removed In some cases the- 
animal was kept undci the anaisthetic, in others the abdomen was closed, and the animal 


allowed to live for twenty-four hours 

As soon as the gall-bladdei was removed it was opened, the surface w^ashed free of 
bile and the iron salt, and the specimen placed m a fixative to stop any diffusion of the 
iron Pure formalin, 10 pei cent formalin, and 95 per cent alcohol were used The best 
results were obtained with pure formalin The fixatue contained in addition a 2 per cent 
solution of potassium fcrrocyanide and 1 per tent hydrochloric acid If absorption of 
the iron had taken place the Prussian blue reaction, as evidenced by the appearance of 
blue granules, would be observed within the wall of the gall-bladder 

The earlier experiments were inconclusit e, partly owing to the diffusion of the iron 
throughout the wall, partly to the formation of blue deposits of mucoid material on the 
surface When, however, pure formalin w'as used as a fixative, and when the surface of 
the mucosa was washed thoroughlv clean before the fixative was used the lesults weie 
clear and decisive Even after so short a time as half an hour there were numerous blue 
granules in the epithelial cells, and to a lesser extent m the stroma of the vilh None 
were seen m the deeper Ivyers, nor was there any indication as to whether the iron was 
absorbed mto the blood-vessels or lymphatics 

A recent observation bv' Harer Hargis, and A^an Meter throws light upon tins ques- 
tion These workers introduced a hypertonic solution of potassium sulphocyamde into 
the gall-bladder of a dog through a ureteral catheter passed up through the ampulla of 
Vatcr Lymph was collected m capillarv tubes from the lymph channels m the wall ot 
the gall bladder, and tested with feme chloride Positive results were obtained within a 
verv short time after injection This experiment suggests not only that the gall-bladdei 
possesses readv powers of absorption, but also that the absorbed material passes into the 
h mpliattcs 

Absorption of Cholesterol — Granted that absorption may occur from the wall- 
bladdci the question arises What is absorbed ’ ° 


From the work of Rous and McAIaster- we have cverv reason to believe that water 
IS ibsorbid These investigations have shown that tlie bile becomes concentrated to a 
rtmarkiblc dtgice iftcr a brief sojonni m the gall bladder So great is the absorptive 
power of the mucosa tbit this concentration can be shown when the bile is allowed mereh 
to (low thvongh the giU-bladder witliout being kept there Of the solid constituents of 
the blit (bile salts bile pigments cholesterol, and hme), the substance with which we are 

sjiteiilK toncorned is eholosttrol Is there anv evidence that cholesterol is absorbed 
n\ Uu 

Ihfort this question can be mswered it is necessirv to consider brieflv the uait 
phvui b\ diok sterol in the unm d tcononn Hcie again we vre more familiar with the 
pilhologu li mmift stations of the subject than with the bchaviom of cholesterol m be iltli 
Ihposits of elioksttrol vre found m vrtcriosclcrotic bloodvessels, m the white snots of 
dlniuununt ret.mtis m xmthomi, and in the k.dncv tubules m cases of nephrosis The 
Wood ihoksttrol is r vised in pregnanes convilesccncc after tvplioid fever chrome 
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but the conceutration does not affect all the solids alike According to the figures 
triven by Starlm<^ sodium taurocbolate is concentrated 16 times, sodium gtycocho a e 
fo tmel S Adesterol only 10 times It .ould appear therefore, that m addition to 
the absorption of water there is also some absorption of cholesterol „„ 

4 It IS only by means of experimental methods that any certain conclusion c 
reached regarding tins matter The following preliminary experunent and 

suggestive, but this branch of the nork is still at so eaily a stage that it nould be 

uniustifiable to attach to it any undue importance 

The average blood cholesterol m a series of healtlij^ labbits n as determined and fou c 
to be 0 25 m<trm mice of blood The variation fiom this figure was very slight, not 
more than 0 02 on either side Five rabbits nere fed on 0 1 grm cholesteiol daily At 
the end of four days the gall-bladders of two labbits (Nos 4 and 5) ■were removed liie 
feeding was continued At the end of the ninth day the blood cholesterol of all the rabbits 
was estimated The results aie given m Table JIJ In the animals with a gall-bladder 
the average was 0 333 mgrm , m those without a gall-bladder it was 0 215 mgim Some- 
thing must have interfered with the absorption of the cholesterol Many possible sources 
of error will hare to be checked, such as the effect of the anocsthetie, of the laparotomy, 
etc , but for the present the most obvious factor is the absence of the gall-bladdei 


Table 2Ii — iLWjsrnATixG the Erreex or Cholestekol Feeding and 
C noLEcasTEcroMN ov Blood Cholesterol ns the Rabbit 

Control (T\crage) 23 

] Fed ciioiestero! 38 

2 , 30 

J „ 32 

4 Cholecj htoctomj 21 

5 , 22 

The cholesterol ui the blood is dtriaed partly from the food, partly from the bile 
The work of Doiee and his associates has shown that the cholesterol in the fieces accounts 
for that m the food, so that the cholesterol in the bile must be absorbed We ha% e seen 
th It the architecture of the gall-bladder is beautifully designed for purposes of absorption 
Me hace seen that the gall bladder is capable of absorbing solids as well as water IVe 
base seen also that cholesterol is deposited in the wall of the gall-bladder in pathological 
conditions The absorption of cholesterol is ecidently interfered with m some way m 
animals fiom which the gall-bladder has been removed It is suggested that the mam 
aNcmie of this absorption of bile cholesterol may be the gall-bladdei , and that possibly 
this maa constitute an important function of the gall-bladder 

In these daas wlien the gall-bladder is regarded with such dark suspicion, and is 
oirered up, an innocent aietini, on many a surgical altar, it may be well to recall that 
possibh after all this much condemned organ maj serve some useful purpose m the 
annual ccononiN 


alUgtams per IQO c c 


SUMMARY 


1 V stud\ 
new Mew of the 
function 


of the gall-bladder with the binocular dissecting microscope receals a 
initonij of the organ, and throws suggestiae light on the question of its 


1 . r" function IS undoubtedh one of absorption, and it is possible that one of the 
tURf suhstmecs absorbed is the cholesterol of the bile 

3 'I he formation of deposits of cholesterol ester m the mucosa of the cmll-bladder 
IS an import mt feature in mane c ises of earh cholcee stitis ” 

1 I hose deposits occur both m the siuface epithelium, m the conncctn e-tissne 
Strom 1 md possibh m the hniph dies e conueem e tissue 

5 In some cases it least the first step m the deselopmcnt of rrall stones mae eons.ct 
m this formition of cholesterol deimsits 

6 V new nucroehcmicil test tor cholesterol in the tissues is described 
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time be is not prepared to say nheiem this difference lies, but mere speculation might 
su-est that m exophthalmic goitre there is some alteration in the thyroxin molecule 
'’'^The points in differential diagnosis nhich the Mayo clinic emphasizes in separating 
adenoma nith hyperthja-oidism from exophthalmic goitre may be roughly classified under 
four headings (1) Histonj , (2) Physical signs, (3) Symptoms, and (4) Difference m 

1 An important point in the history of the case is the length of time the disease has 
existed The time which a case of exophthalmic goitre takes to develop is on an arerage 
ei^ht months, whereas in a case of adenoma with hyperthjwoidism, the signs and symptoms 
take years to develop, being preceded by a stage of adenoma without hyperthjwoidism, 
for the one usually merges into the other Thus adenomata begin somewhere about the 
age of 20 years and exist for about 15 to 20 yeais before taking on toxic characters, the 
average over a number of eases being 17 7 years It n ill be gathered from this that the 
onset of signs and symptoms is much more clear and definite in exophthalmic goitre than 
in adenoma with hyperthyroidism 

2 The physical signs calling for comment are the enlargement of the gland and the 
exophthalmos As nould be expected, the adenomatous gland is asymmetrical as com- 
pared nith the true exophthalmic goitre , but also it is noted that the very large glands 
arc the adenomatous ones I am not prepared to comment upon the statements made 
to me, but rrould here remark that this apparent differentiation between the two types 
IS of course relative, and, to those who are used to diagnosing tumours, distinctions which 
may appear obvious on paper sometimes provide great dilficulties m practice 

Exophthalmos with adenoma is uncommon and may even be said to be rare, and 
when present is but slight compared with the staring eye seen in exophthalmic goitre On 
the otlier hand, exophthalmos was present in 60 to 80 per cent of cases of exophthalmic 
goitre 

3 Undei sjmptoins the following are the mam points emphasized Adenomatous 
cases do not get gastro intestinal crises, which are peculiar to true exophtlialmic goitre, 
IS also are thrills and bruits , the nervousness of exophthalmic goitre and that of 
hjpcrthjioidism are two very different things which experience soon differentiates , the 
appetite in exophthalmic goitre is large (unless there are gastric complications) whilst the 
weight IS stitionary or falling, as a consideration of the metabolic clianges would lead one 
to expect 

4 The basal metabolism is nerer as high in adenoma with hyperthjioidism as in 
exophthalmic goitre 

Bcfoie giMiig some account of the method of estimating the metabolic rate and dis- 
cussing Its diagnostic and prognostic significance, I w ould like to refer to a lecture I heard 
gi\en b\ Dr Plummer at the Jlajo clinic, in which, learing aside the differential diagnosis 
betwicu adenomi tlwroid with h^ perthj roidism and exophthalmic goitre, in the 
elucidation of which he has plaied so great a part, he concentrated on an entirelv 
different siib)cct, nanieb the differential diagnosis between the colloidal diffuse goitre 
(simple parcncliMiiatoiis) with psj choneurotic sjmptoms, and exophthalmic goitre It 
IS 1 kss important group of cises than the adenomata as one would expect, and I cannot 
su wlittliir It ma% not ha\e been exaggerated b\ the w ir I remember Dr Boothby 
nKiitioning this differentiation, but e\identl\ as of coiiiparati\ ely small importance 
aioKing hick, I mi inclined to think that this is one of the refinements of diagnosis 
wlmh ire the outconic of the scirching iinestigation and the complete report whidi the 
iiinit on c\cr\ cisc 

groups of cises Dr Plummers chief points 

a Ihe pulse If the patient were oiih ncr\ous he would be able to tell the ph\sician 
inu wiurt IS lus nersouMHss under obstra ition makes his hcirt belt ripidh ^et there 
ire tmus whin hi knows tint it ,s slow or rclit.seh slow 

h t ISIS of isophthahmc goitre hiM weakness of the quadriceps miisdc noticeable 


when till 


\ ire iskid to step up 
\OL \ —so 30 


1 he \ line of this diagnostic point ma\ be demonstrated 
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At the Miyo clinic tlie Department of Basal Metabolism y is opened m March, 191 1 , 
and by the end of that year 1 143 estimations liad been made They h ivc been earned on 
S ib lta soi ever smee, so thot .t snll 1,0 .colised that , ,» no longer on 

experimental inquiry On the other hand, Dr Crile rs sceptical as to its raahie, and 
althou<^h he has it carried out nr Iris dime it is entiiely subsidiary to the clinical examina- 
tion At Cleveland it may be said to be still on trial, the precanousness of its reputation 

resting on the possible margin of erroi . rj ^ 

Before considering operatn e treatment, let me refci briefly to othei modes of treating 
the diseases of the tlijTOid It mil be realized that the problem is essentially the ticat- 
ment of exophthalmic goitre, for the other forms of enlaigenient sink into uisigmlicance 
compared rritli the iisks run m operating on the true exophthalmic goitre case 

X rays are abandoned It has not been proved that they affect the course of the 
disease materially Iodine is not adnsed in cases of adenoma, save in small doses and or cr 
a short period of time Dr IMarme says that its ftce use ovei an extended period is liable 
to set up lijqierthyroidism I heaid Dr Charles Mayo say in the operating theatie that 
thjnoid extiact can be tried in j oung people, but in older patients it caused degenerative 
changes and rras to be avoided There is no other drug tieatment sare rrliat is sympto- 
matic, such as digitalis for cardiac embarrassments 

The treitment in Cnle’s clinic md the Mayo clinic of all forms of goitre except the 
colloidal diffuse (parenchymatous) is operative Preferably a thyroidectomy is done If 
this is inadvisable on clinical grounds, ligation of the superior thyroid arteiies is pei- 
formed Both sides may be operated on at once, or aftei an interval of a few days 
Dr Crile allous an interval of tliree days to elapse betueen the tying of the two vessels 
After the ligation of the superior thyroid arteries the patient is sent home for two or 
three montlis she then returns tor further examination, and usually a thyroidectomy is 
done The beneficial result of ligation, uluch is unquestionable, is differentlj explained 
by the tvo clinics In Crile’s clime it is said to be due to the tying in of the ncrv'cs with 
the vessels, whilst the Mayo clinic insists that it is entirely a matter of partially cutting 
off the blood supply In neither of these climes did I see any attempt to ligate the 
inferior thjToid vessels The injection of the gland watli liot water is still occasionally 
done m the l\Iayo clinic, but Boothby said its chief value was m seeing how the patient 
reacted to any form of surgical interference 

In the Jlayo clinic the goitre patient has no differentiation from others The morning 
work usually begins with tlijumd eases, but they are brought into an empty theatre and 
put straight on the operating table, for amestlietie rooms are unknown Ether by the 
open method is usually given, and when the anaistliesia is induced the surgeon and his 
assistants md visitors enter the theatre and the operation begins In Cnle’s clime, again, 
there are no anresthetic rooms Usually the anoisthetic is entirely a local one, i per 
cent noiocam supplemented by gas and oxygen if necessary, and occasionally just a 
little ether At one time Dr Crile adopted the method, which is now well known, of 
tikmg the patients up to the theatre and bnnging them back again watliout operating, 
m order to see how they reacted and to get them used to the novelty of going to an 
operating theatre This he has abandoned, but now often operates in the patient’s room 
the patient hing in bed He says they have proaed that the carrying of the patient to 
t le theitic his a definite risk of its own This of course refers to cases of exophthalmic 
goitre of the more seierc sort Another piehminary measure employed is to try the 
inticnt with gas and oxigcn beforehand this is scarcely more than pickino' up an 
leqnnntanccslup with the anysthetist md the gas and oxygen apparatus Dr Crile says 
that in eases of exophthalmic goitre the^ liaae reduced the shock of operation to the point 
where the admission of the patient to liospital is a bigger shock than the operation itself 
\Uhough tlnroidcctonn is tlic tr-^atment of exophthalmic goitre, this does not mean 
11 tiie condilion is looked upon is pnnnnh a diseise of the tluToid gland The view is 
th it the tlnroid element m the disease is comparable to a link in a chain It is as far as 
is known It picscnt the onh tangible link, and from the point of anew of treatment the 
onh one open to direct iltaek Hence tin roidectonn is opcnls recognized, not as a 
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rSitoSrS? SS'SS HH3 

eepaiate pljing iLpiMs, OS has been done niteady "' “f 

Team ’«oik is seen to peifection during a thyroidectomy at Clevetend 1 Ime leprc 
sented in the accompanying figure {Fig 288) the positions of the Amrious members of the 
suro-ical team or seriuce The muse an-esthetist is ready at the patient s head uith a „as 
oxygen apparatus , but this is only given at the suigcon s orders Iniiltration 'J^'^^thesuv 
Mith I per cent novocain is the usual amesthetic If this local anesthetic onlj is used 
the an<esthetist sits close to the patient s head and talks to hei all the time very fi^'etly 
and soothmgh , or firmly, as niaj be nccessaT> Dr Crile stands it the patient s left side 
He makes the skin incision vith 


the left hand— being ambidextrous 
— ^but after this he does most of 
the Mork uith the right hand 
Piactically he cuts all the time 
Serious traction is never seen 
Occasionallj he may put a fingei 
m the vound to feel the limit of 
the growfli and to separate gentlj 
vhcre such can be done easily 
and expeditiously, but never other- 
V ise He has no respect for 
muscles if thej obscure a Mew of 
the operation area Should the 
thyroid go under the sternomas- 
toid, he divides the muscle in 
order to expose fully the limits of 
the gland One never sees a re 
ti actor used He but rircly picks 
up a Spencer Wells, all the picking 
up of \essels being done by his 
chief issistant. who stands opposite 
to him The second assistant, who 
stands to the left side of the head 


iN/ESTHETlS' 
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/scconX 

iSSiSTANT 






head of 
patient 


SURGEON 

w 


/thir^ 

assistant 



IJG ess—nugrim to shoxN the portion o£ toe operating stiff 
and the taWes 


ol the tible, constantly, and ^et without acting as an obstructionist, mops the wound 
dr\ Tliere is a third assistant who stands at the left of Dr Crile near to the 
bottom of the table, and his dutj is to supplj the chief assistant with Spencer Wells’ 
iitciN foiccps He has literally dorens of them, for the whole wound seems hidden 
b^ them when the operation is completed TJie almost automatic character of this 
thoroughh orgimzed assist mee is seen m the way the first assistant puts Ins hand 
out towards the thud without looking, and the Spencer \Vells is not only put into 
his Umd but m such i position that it can be used at once Wiether as an 
txhibilion of surgical skill or team work, it is a sight worth going a long way to 
iHhold 1 iieier saw a hitch, and I tinnk I saw fully a dozen goitre operations 
t ne\tr sm Dr Culc mop the wound, and I Ime seen a whole operation done with- 
out his touching i Spencer W ells He just cuts and cuts , and when lie has finished 
t u thMoid IS stpumcd out, isthmus and both lobes— save for the small posterior 
sMMug nf the litcnl lobes to winch reference has ilreadj been made The sessels are 
liul off vith citgiit clnefli transfixion In all the operations for toxic .roitres the 
wound IS kft opui and picked being sewn up m from twenta-four to forte -emht hours 

tluroKl suvfue is toxic (>) Tiicrc is less pun and (3) Ihat it shortens the operation 
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A METHOD OF LIGATURING THE FIRST STAGE OF THE 
LEFT SUBCLAVIAN ARTERY FROM BEHIND. 

B’t ARNOLD K HENRY, D'deiin 


While engaged recently m investigating another probleni of the iippei thorax upon the 
cadaver,* I came almost by accident on a relatively simple method of ligaturing the first 
stawe of the left subclavian arteiy After demonstrating this method upon seveial 
occasions m the School of Anatomy of the Royal College of Surgeons m Ireland, I found 
that another posterior approach had been used by SheriiU m 1910 and published by iinn 
in 1911 ^ Only 21 cases of ligature of the left subclavian m its first stage are on record, 
and 7 of these nere performed since Sheiiill’s operation, which is the solitary instance 
of a posterior approach to this loibidding artery f 

The anterior approach to the left subclavian is notoriously difiiciilt , a foimidable 
array of nerves and vessels screen the artery Through these but narrow access is gamed 
even after resection of the inner end of tbc clavicle, the first rib cartilage, and part of the 
manubrium In actual practice, too, the upward bulge of an aneuiysm into the neck 
will not simplify the surgeon’s task The posterior route has the merit of simplicity, and 
surgery advances through simplification to security I thus venture to describe m detail 
the route upon w'hich 1 chanced 

The transverse process of the second dorsal vertebra, and tliree inches of the second 
nb, measured from its head, were removed from the left chest of a hunchbacked cadaver 
after carefully separating the iib fiom the parietal pleura In elfecting this separation 
the pleural dome was slightly depressed, and the first stage of the left subclavian artery 
appeared in the field Further sepaiation ind depression of the pleura exposed the 
artery from its point of origin at the aortic arch to the first nb, and definition of all its 
br inches except the thvro cere ical trunk w as easj These structures W'ere rendered 
surprisingly superficial the knihotic delorniity of the back Examination of normal 
subjects showed that m them the left subcla\ian artery and its blanches ate further from 
the dorsal surface of the trunk The fiist stage of the artery, howeaer, is just as easily 
tied m spite of the depth at which it lies, for once the lung and pleura have been 
depressed, the aiten, except for a delicate sheath, lies naked m the thoracic cavity, and 
IS inimcdi itelj icccssible Theie is no barrier ot vein or nerse , the vessel is directly 
under the fingtr With a suitable needle it is easy to pass a hgatme lound the artery, 
md at ma request this aaas done ba"^ students aalio had nearer preaaously tied any a'cssel 
in the bodj Before describing the steps of the operation, certain anatomical points must 
be dcilt with 


ANATOMICAL CONSIDERATIONS 

The Husculai Planes —The pait of the second left nb aalnch is remoaed lies betaaeen 
the St \p\Ua and tbe acitcbral spines it is concealed by muscles aalnch anchor the scapula 
to the airltbre Iht tiapt^ius is spread oacr the rhomboids, aalnch coaler the upper 
sirntus jiostcnor Diaision of these muscles alloaas the surgeon to aaiden the spate 


; cr/ ll'Xrof thoS.mpathehe ’ (S.cao« of Surgery 

\ft<r imam,'!* A? remoicd about three inches of tlie 2nd Srd and 4th nbs 

atu r push.nt the pknra, the arlct esposed at the lex cl of the 4th dorsal xertebra as it left tbe 
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LIGATUaiKG THE LEFT SUBCLAVIAN AETEEY 

tt,e s„rg.o.. to ,„e f ““LHcrof der«> 

tl,e ..tors » thos ledooed to t™ mohc. t„e m 

front The ‘Morhmg depth’, therefotc, is 
the same whether the approach is from 
the front or back 

The Left Vagus— The piesence of tlic 
left vagus need not be feared The rela 
3 tions of the neivc depicted in most text- 
books of anatoni\ are those 'which it 

5 
7 


riG 191 —Tire rehtions of the fii'-t stale of tlie loft 
-bUhdavtan artcij cocii trom Lelimil after reniot al of tlic 
2n(l dorsal transour«e yiroce^ and part of the 2nd r b 
Tlio os optndus and the thoracic duct nhicb stripes its 
left side, are not shovov in the fioure thoy arc neirtr 
the nuddlo hue To see the orieiii of tho subcHinn 
ortoti from the aortic arch and to tii. the prntma' part 
of the arterv the snrceoii stands oppo ite the head of 
tiietible (1) 1st dorsat non e (2) Costo ceti ical trunl 
(3) ist dorsal sranshoii of smpathetio conce dint, Tcrtcbral 
artiri ('ll Aii'a subcUvia cro^ins; suhclaiiaii arten 
(e) Sonpathetic cord passing, to 2nd dorsal panchon 
((>) Internal mammarv arten ("I Inferior cardiac branch 
of sjTninthetie (t) Pleural dome retracted domwords 


issuiiies after it his been freed by dissection 
It then fills V3\ay from the common carotid, 
and hes close m front of the first stage of the 
subclavian If this at ere its true position, it 
would be m dinger when the artery w^as tied 
from behind Actually the nerve is, as Charpv® 
states, a satelhlc of the common carotid, and 
passes downwards and inwards close along 
this aitert, coming graduallj^ forwards as it 
descends it thus hes beside, rather than be- 
hind, tlic left carotid at the root of the neck, 
ind is on a plane anterior to the left subclavian 
{Fig 292) About \ finger-bieadth abov'e the 



/ 



ric 2'>2 —Cross ccctiQU ttorouch ’>id dorsal 
lertebra and upper part of manubrium, shouin,, 
relations of left subcKvian artery Ketc that tho 
left vagus as stdl a s ifelhfc of the common carotid , 
the ttioracio duct adheres to the cesoplngus and is 
m no danger of injury (1) Ititema) mammin 
vessels (2) Left innominate V cm (3) Piaremc nerve 
H' Iimonun'tte artery (o) Left supenor mtercobtal 
\ein (C) \igus none (7) Left common carotid 
(8) Tiachca nitU left recurrent larviveal nerve (9) 
Left subclavian arterj (10) Inferior c-irdnc branch 
of cemcal sympathetic (11) CEscplngus (12) 
Tiioricic duct (13) Sijmipathetic cord Ivmg m front 
of costovertebral joint betuecn nb and vertebral 
bodv 


aortic arch the direction of the v^agus 
changes abruptly , the nerve passes 
out, down, and hack, to cross the root 
of the left subclavian arteiy, so that 
this part of the vagus lies hkween the 
vertical carotid and subclavian origins 
of the left side hke the oblique stroke 
, ,, of the letter N {Fig 293) 

nerve \ subclavian which protects the 

from inelnsion when the arterv is tied bj tlie posterior route This barrier consists 


t ^ ' rl h(Vv<v^n.,rcUtcltothc 

JtLi MJhohmu xrtvnr^ Uko the obUqVic 

vv r , r ' ^ lucUi^iou 

v'lnn tin IdtHibdunn \rur\ i> tied from bthind 
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THE BEITI8H JOUEHAL OF SUEGEEY 


of a lajer of areolar tissue which contains (1) The middle and sometimes the superior 
cardiac branch of the cervical sympatlietic , (2) Descending oesophageal and trache il 
branches of the inferior thjwoid artery , (3) An occasional thymic tributary of the vertebral 
vein These structures not only make it difficult to expose the subcla\ian from in front, 
but obscure the origin of the vertebral artery, nhich tends to he at a relatively Ion level 
on the left side 

The Left Vertebral Artery — This vessel during de\elopment is often absorbed into 
the aortic arch, and seen from in front may be mistaken for the subclavian, since it then 

arises from the arch betneen the left common carotid and the subclavian trunk Tins 

error mil not be made in ligation from behind 

The Thoracic Duct and the Inferior Cardiac Nerve — The thoracic duct will not be 
injured from the back , it stripes the left side of the oesophagus in the superior 

mediastinum, and only leaves it to pass in front of the root of the \ertebral artery In 

an anterior attack the duct, though not in contact with the first stage of the subcliMan, 
may be injured as it arches outuards over the vertebral origin 

The inferior cardiac branch of the sympathetic also lies medial to the arterj With 
the most ordinary care it is easily avoided {see Fig 291) 


TECHNIQUE OF OPERATION 


A good head-light should be used, but in the cadaver I have repeatedly tied tlic 
artery without artificial illumination The patient should he prone, with the left 
shoulder clear of the table and the left upper limb hanging vertical {Fig 294) Jlake 

the upper dorsal region as kyphotic as 
possible This gives the space between the 
scapula and the vertebral column its maxi 
mal width 

1 Find the 7th cervical spine Jlark 
{») A point four finger-breadths aboie it 
and one finger breadth to the right of the 
middle line {b) A similar point six fingei 
breadths below the 7th spine , (c) A point 
ov'er the middle of the spine of the left 
scapula Join these three points bv the 
Tie jaj — siio^Mng skm incision iini position sfciirinir incision shown in Fig 294, wliich IS carried 
miMmmii -iliamtion of the senpuh slicatll of tllC trapC/lUS miisclc 

Raise the flap of skm and subcutaneous 
tissue thus outlined and turn it ovw to the right of the middle line 

2 ith a V ertical cut one finger breadth to the left of the v ertebnl spines, dn idc 
tlic origins of {a) tlic trapezius, {b) the rhomboids, and (c) the serratus posterior superior 
Do tins first at the middle of the wound wlicrc the sihera tendon of the serratus indicates 
the depth reached Extend this incision throughout the entire length of the wound 
Retract the divnded muscles outvsards The pointed caudal end of the flesh\ splennis 
IS now exposed 

3 kt the level of the 7th cervical spine and two finger-breadths from the niiddJe hne, 
find the tip of the first left dorsal transverse process, remembering that it is tlic firsf 
which projects bevond the edge of the splenius Find tlic second left rib 

4 Clear the transverse process of the second dorsal vertebra as far ns tlie lamina 
Clear at least three inches of the second rib Divide the transverse process at its roo 
ind remove it Divide the rib as far as the wound will permit from tlic costo transicrst 



irticiilation , 

5 Raise tlie proximal cut end of the rib Rith finger push tlie pleura ' 

its head and neck Rotate the nb segment and dmde its attachments Tlie svnipa ic 
cord IS now seen close to the vertebral bodv King on the pleura like a tape 

0 ^ erv genth push the pleural dome dovenwards and ontw irds from the \e ei 
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A small strand mil no'^^ be found holding the pleura to the neck of the first rib Tins 
strand is a branch of the superior mteicostal artery' Divide and tic it The pleural 
dome can then be freely depressed, and the left subclavian is felt by the finger passed 
vertically and at a tangent to the vertebral body The removal of flic transverse pioccss, 
together with the costal nccl, permits of this dtieci appwach A broad nicallcable ittractoi 
keeps the lung and pleura out of the field It should be polished so as to reflect light 
into the cavity The artery is isolated under direct Ausion by blunt dissection nid its 
sheath is opened in the usual manner, using a long dissecting forceps The ansa subclavia 
should be avoided 

7 The surgeon stands facing the head of the tabic An aneurysm needle iiith a 
slot eje IS passed with the left hand from within outvards introduction of the right 
forefinger into the uound facilitates this manoemne The eye is threaded ivith a ligature, 
or with 1 guiding thread to vliich a definitive ligature (a tape, for evaniple) is attached 
Ample space is afforded for securing the knot 

The internal mammary and costo-cervical trunks can be tied at their origins The 
vertebral artery is obscured by the cervico-dorsal ganglion of the sympathetic, but can be 
safely ligatured by opening the subclavian sbeatb close to the vertebral origin and passing 
an aneurysm needle round the parent trunk so that its point appears in the angle between 
the subclavian and the vertebral artery The thoracic duet may thus be avoided The 
tlijro cemcal trunk is difficult to secure by the posterior route 

jSIy best thanks are due to Professor E J Evatt, D S O for the nianv opportunities 
he has given me of testing this method on the cadaver For the figures illustrating this 
paper, I am indebted to the te\t-books of Cunningham, and of Poirier and Charpj. from 
which thej hai e been modified 

SUMMARY 

An approach to the first stage of the subclavian artery is obtained by costo-trans- 
seiscctomj at the level of the second rib on the left side Depression of the pleural dome 
leas es the arterj^ naked from tlie aorta to tl e first rib, no structure (excepting the ansa 
suhelavn) intervening betueen the operator and the vessel 

The first stage of the ressel can be ligatured in any part of its course, and its 
branches, except the thyro cervical trunk, can be tied uith relative ease 
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SPINAL FIXATION IN POTT’S DISEASE 37S 

Spmat meowm ,s ve,y co„,plev but m relation to 
simoliLd form The spine may be represented as composed of three units (1) Anterior 
P 0 - 1 — Tiateral columns — articular and other lateral 


(somatic) column — centra and discs 

(3) Dorsal processes— lammie and spines 


The bodies contain much of the 

processes ' “ 

spono-v bone and red marrow oeiovea ui luc - , , 

and dorsal processes are formed of comparatively hard bone, which is seldom attacked 
and resistant to destruction The weight of the bodv is normally carried both by somatic 
and lateral columns =*= The dorsal processes form a system of levers Minch are moved 
or held by the erector spinse muscles , they carry no direct weight whatever, hut act 
purely as levers working on the fulcra furnished by the lateral articulations The move- 
ments of flevion and extension are controlled by the lateral columns, though the axis of 
movement does not necessarily pass through the lateral articulations 

When caries causes extensive loss of substance m the somatic column two processes 
are likely to take place (1) Telescoping , (2) Inflexion 

1 Telescoping is a sliding of the lateral articulations, and ‘crowding together’ of the 
dorsal processes, to correspond with the degree of somatic loss Now this movement is 
limited by the shape of the lateral articulations and by imbrication of the dorsal pro- 
cesses It is especially free m the lumbar region \then telescoping has reached its 
limits and somatic destruction still continues, another and entirely distinct process 
comes into play unless the posture of the spine is artificially controlled by effective 
splintage This second process is — 

2 Inflexion, i e , a ‘falling forward’ of the segment of spine above the gap until the 
body above is once more supported If there is not much destruction, the under surface 
of the centrum above the gap meets the upper surface of that below But if there is 
extensive loss of bone substance, it is the anterior surface of the body above the gap that 
will be opposed to the upper surface of the centrum below This extreme and strictlj’’ 
localized flexion (Menard’s ‘complete inflexion’) involves a suhluxation of the lateral 
articulations, Mith the result that the lowest lateral articular surface of the upper segment 
rests on the ‘knife edge’ of the upper lateral articular surface of the segment beloM the 
gap This is a most unstable condition, and represents the so-called ‘pathological 
fracture dislocation’ of spinal caries 

If, honeier, Mhen telescoping is complete the spine is firmly maintained in the 
extended position, the pressure is taken entirely on the lateral columns, an actual gap 
m the bony continuity of the somatic column being left Noiv this local extension of the 
spine can sometimes be maintained m recumbency by careful postunzation, but it cannot 
be maintained by anj external splintage Mhen the patient gets up Usuallj there is 
gradual deiclopnicnt of ‘complete inflexion’ (Menard) All that ambulatory splintage 
can do is to ensure the development of sufficient compensatory curves just above and 
below the lesion, so that the hump may be minimized and erectness of the spine as a 
mIioVc mij be restored 

It Mas hoped tint the production of a synostosis of the dorsal processes, and the 
miintenancc of approximation of these posterior lesers, Mould achieve a permanent local 
extension 


nun it 


What can Successful Spinal Fixation Actually Achieve^- 
1 Tlic opciations of so called ‘ cnirl^l fix. ’ •x-r-n i-nr- 


or encompiss, extirpation of the diseased parts 
- The\ are Hirnotorl +■0X1 nT"/! fix J A 


spinal fixation’ are m no sense radical , they do not 


Ihei are directed toward fixation of the dorsal units only, and should really be 
rnui posterior spinal fixation The dorsal units do not carry m eight, but consist of 
senes „i leecrs connected by, and acting through the lateral columns 
lioli1.n.r PO‘'ttrior spinal fixation produces a senes of bony bridges uniting and 

r. ucccssion of these leyers Ihis artificial synostosis of the elorsil units is only 


t CwTof ?l'’r simpUcitj the spine is supposed to bo erect 

c im e local bone dc-lmction prodtieme o gap m the somatic column are being discussed 
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cnaft ^veak and liable to fracture at the point of the angle where the stien^h is most 
needed He criticizes Hibbs’ method in that he has found it very difhcult to perform, 
nnd lhen he has performed it, has felt dissatisfied with the prospects of achieving a 
strong bony union Calve himself advocates a method which includes the removal o 
the spines the exposure of the lamime, and the preparation of a bioad, raw, osseous surface 
to which he applies the graft This is an extensive operation, and one involving the loss 


<jf valuable structures ^ n ^ 

De Quervain and Hoessly, on the other hand, point out the virtue of a graft method 

over an osteoplastic method in that the fixation of the spine is achieved so much more 
quickly and certainly in the former The dimculty of fitting the ordinary tibial graft 
to a kyphotic angle has been surmounted by the use of a previously prepared, boiled, 
human or bovine graft 

The writer agrees with the expression of opinion of Calve that the Hibbs operation 
IS exceedingly difficult to complete with any certainty of producing a solid union through- 
out the region affected and the several segments aliove and below, and further, that it 
takes longer and involves more haemorrhage than the graft method of Albec Hut those 
who have seen Hibbs himself perform the operation bear witness to the thoroughness of 
Ins achievement and his wonderful realization of a bloodless field 


While the Commission which has been investigation the end-results of the various 


methods of operative fixation in America is apparently in favour of the operations 
earned out by Hibbs and his assistants, two factors must be considered before one can 
apply their findings to the work in this country (1) The Hibbs operation is very 
■difficult, while the Albee operation is easy except where there is much kyphos (2) Albee, 
in lus earlier cases at least seems to have considered that the implantation of the graft 


eliminated the need for splintage, and allowed his patients to get up without supports 
within G or 8 w'ceks of the operation , clearly this must have prejudiced his results very 
scnouslj IMule the WTiter has had considerable experience of the graft operation, he 
has little comparable knowledge of the osteoplastic method Fortunately Hibbs® himself 
has published a detailed account of his operation and a report as to the end-results of 
•210 cases which had been submitted to operation between January, 1911, and January, 
1915, le , three years or more before ins report Although the account of the operation 
given m tins paper is eery graphic and should be read by any surgeon who is proposing 
to earn out the method, the writer feels that the technical details of the subperiosteal 
dissection and exact adjustment of the tiny portions of bone raised from the laminfe are 
so intricate, and withal so essentially important, that in order to carry out Hibbs’ method 
m ils entirety it is probably necessary to see him or someone who has worked with him, 
operate The wliole point of this operation depends on the formation of a strong com- 
plete posterior pkique of hone, and any incompleteness of interspmous and mterlaminal 
uiuou would lead to failure In Hibbs’ hands the results are extraordinarily good, as 
the tables on the following page show 

Photographs, radiographs, and tracings were made periodically m each case Hibbs 

ound that deformity had increased m 18, decreased in 17, and had remained unebansed 
111 iJO cises 


r n suflenng from cord pressure (26 paralvzed, 9 slightly spastic with increased 

e e\cs), ,50 ^^cre cured, 2 remained paralyzed, J died 

tl 1 u inortalitN, and lie states that there was hardly any shock, and 

thit t'l "oioids healed b% first intention There was no selection of cases, except 
conlr of 1 discharging sinus m or near the field of operation was taken as a 

w irrm!''i*'iT''^'' who would consent and whose general condition 

fnU.l in esthetic was subjected to operation In onh four cases had fusion 


One 
thwmigJi 
pmtisses, 
iiicnt of 


nilcrestiiig sidelight emerges from this work Hibbs operation mcoUes a 
rciring of the sjnnes and tlic Janiiii'e right out to the base of the transsersc 
exposing the 1 ilcril articulations lie was thus m a position to obsers e invoK e- 
m of these puts, and m onh 5 cases was there disease of spines or lammai 
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This IS most interesting in its benring on the natural processes of interlaminal and intcr- 
spinai ankjlosis Can the cron ding together of lamm-c and spines alone produce inter- 
union ’ It IS difficult to imagine that tins union nould occur between normal periosteum 
cor ered portions of bone The question is not answered by the segments of spinal column 
shoMing dorsal ankylosis in Pott’s disease winch are to be found in pathological museums, 
for It IS often tlie most remarkable and unusual specimens that are preserved 


Table I — Hibbs’ Ockuvtion Resuirs 
IN 210 Cases 


Kesom 

Cured 

Doubtful 

Dead 


ivO OP C\SF; 
157 (75 %) 
221 
31- 


^ 2 e rcmTincd paralyzed tUoviRh tbc fucioa \5 
complete and there is no evidence of actu e disease 
“ IS died of rmliarv tuberculosis o of tuberculous 
meningitis, t of phlbisi'', 3 of amyloid disease 


Table 11 — Clked C tSES Age it Timf 
or Opi r vtion 


Age d. Tears 
1 - 2 
2 - 4 
4- 0 
G-10 
10-15 
15-20 
20-30 
30-40 
40-50 


AO OF CA=Ea 
o 

27 

22 

47 

43 

G 

5 

3 

2 


Table 111 — Cored Cases Nuudi r or 
Vertebra: Imoeved 


Table n — Cored Cases Region In- 

V OLV ED 


KO or AEMEBPa 
2 

3 

4 
6 
G 

7 

8 
0 

10 

11 


AO QP Cases 

19 
35 
23 
32 

20 
14 

7 

3 


RcriON 

Cen icodorsal 

Doraul 

Dorsolumbar 

Lumbar 

Lumbosacral 


2 

i 


AO OP Cases 
G 
71 
50 
28 


REPORT ON 100 CASES 


I have collected particulars of 100 consecutiv'e cases of spinal canes m which 
operations for spinal fiNation have been done bv my colleagues or myself at the Shrop 
shire Orthop-cdic Hospital* or the Headington Orthopmdic Hospital in the period 191-1- 
1921 In 95 cases a graft, usually’ from the patient s tibia, lias been applied to the split 
spines according to Albee s method, or to the bared lamim; Personally I favour tiie 
former In 5 cases osteoplastic methods were employed In all but the very earliest 
cases either a mechanical or motor saw has been used 

Operative Mortality — Two cases died within a week of the operation Of these, one, 
a child of 5, died from shock within twenty -four hours, postmortem eNanunition 
showed that the graft had been placed too deeply, was projecting through the lamintc 
and pressing on the cord The other case, a boy’ of II, died four divs after operation 
with abdominal pain and hv’perpj’rcxia the spinal vAound was clean, no postmortem 
examination was allowed 

In first 50 cases 2 died 

In second 50 cases none died 

Operative mortalitj == 2 per cent 


Later Mortality — Six cases are known to have died since — 

Case aped 34 died 4 a ears later from Renernl tuberculosis 

, 2S 4 V cars later from pneumonia 

, <> 5 months later from {lenernl tuberculosis 

, , 17 1 year Htcr from shod under an'estUetic during 

manipulation of hip 

34 1 ' V ear-, later from centmued canes 

„ 0 , 1 year later from tuberculous meningitis 


• I acl-noi'Iedce gratefulK the courte-v of Sir Pobert Jones M- Aitken and Mr Dunn and the P 
of Mr Aoblc who uill, I hone, piibhsh a foil account of the Shrop-l ire ca-es later 
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Age Incidence — 

AGrs 
Undei 16 
IG or o\er 


rmsT 50 CAsrs SECOND oO Oasis 
16 16 

14 34 


Abscess befoi e Operation — 


Abscess palpable but not iliscbargmc! 
Abscess not present or not recorded 
Discharging sinus or s nuses 


Clean cases 94 

70J 

6 Septic Otises 6 


End-Besults —Recent reports (December, 1921, oi later) of 59 cases grafted 1914— 
1918 — 

Well 42 

last heard of nell, but no recent report aaailablo G ' 

With signs of recurrent oi persistent disease 4 ' 

Dead (see particulars given above) 8 

Recent reports (December, 1921, or later) of 41 cases of ‘fixation’ done 1919 or 
later — 

Healed and doing well “jO 

Discharging psoas abscess, but doing well 1 

With signs of recurrent or persistent disease (3 of these were previously 

septic, the other paraplegic) 4 

Dead q 

Ihe later results are better than the early ones This may be due to the lollowmg 
actors ( 1 ) IVe now always operate in the turning case (see figures) , (2) We keep the 
patients longer on tlieir frames in the open- 

nr ward before letting them get up and leave — 

hospital (8) Our after-care of cases is now 
more complete 

After treatment — ^From the first it was 
realized tint graft fixation could not be 
expected to replace splintage, and that the 
firm fix ition of the graft should not be relied 
upon for It least three months The rule 
Kloptcd w IS that the case should be treated 
on 1 frame for three months subsequent to 
hed fi'”"’/"'! ^ spinal support m 

uh.Si i‘ f found 
to si\ ^ ’t I frame fixation in children 

mo thrr adults to four ^ 

or mori n D ^ support is w orn for a j car M 

ThP T allowed to get up 

' rimov ibl essentialh 

It ovi plaster-bed (F)o 295) 

)s tn if"!i spinal caries --> 2 . 

' 'ut oi'rfhe iF ° 

"hok l'od'‘rthe^ntmnVmc\u^^^^^^^^ arranged so tint ,t fits accurateh over 

md luufi rtors ,! discnc t ext a f T « fhe case of 

‘'"•'S kqit ncir the mtinniv i, i ‘^^f^nds to the chin and mastoid processes It is 
"n imriiosc . od and is used whenever he has to be turned over f 

1..0 lor , 1,0 oft r-rtl™,, ,'r'"5 P™P»rnlion, 

:: ~ 

2G 




—Turning ca^o 



i 








-rreatfl'Ts t^'<= " ^‘^^cndet"°J;, eoo— ^ 

■sfi-". s »'-''>-'':j,> .rP -'rt"”"'""” 


s 


tbe 
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of a year The same obsena // Fiuther, the death of tI^o chMien has 


been associated m 
tion of the graft, and in the 
other unfortunately death oc- 
curred a ueek after operation 
from an unknoun cause 

In adults, then, grafting 
IS eminently satisfactorj’’, in 
children much less so Foi- 
tunatcl^, though this limits 
the scope of the operation, its 
application is most successful 
uhcre it is most needed The 
mam a irtues of the operation 
concern (1) The early pro- 
duction of sound structural 
stabihtj , (2) The shortening 
of the period of recumbency 
nccessarj Non in children 




riG 2^8 —Turning ca e fitted uitU aii’&.tlioho extension 


structural stability uall almost always be realized provided a sufficient length of lecum- 
bcnt tieatment m an open-air hospital is given They thrive, and, while their spinal 
lesion IS in process of consolidation, gradually live doavn their deep-seated lymphatic 
tuberculosis Under the provisions of the Board of Education, the children of school age 
irc at school while m bed in hospital, so that there is no educational reason for hurrjmg 
or shortening the period of recumbencj In young children, then, grafting is unreliable 
and not particularly needed In aditUs, on the other hand, structural stability is seldom 
reallj safely realized without operatne fixation Adults do not thrive m general health 
when laid up m bed for long periods, and can seldom spare so long a time without grase 
dislocation of their work and depreciation of their earning capacity In adults, then, 
successful posterior spinal fixation shortens the necessary peiiod of recumbency and helps 
to produce permanent structural stability , and in adults both the shortened period of 
hospitil lift and the realization of structural stability are of out-standing value 


CONCLUSIONS 

tlpcritions foi spinal fixation arc in no sense radical They concern the splintage 
md ptrm incut stibihU of the affected part of the aertebral column The sound heahn« 
of tlu spin il lesion and the cffectn e resistance of the body to tuberculosis must be awaited 
hi fori tnitnunt is complete External splintage of the spine must be maintained 
lonluuiousK before operation during the operation, and afterwards until firm stability 
of t u affictcd section is issnrcd b\ the restoration to soundness of the bones and 
bg munts of the part, coupled with the strong liold of the graft or osteoplastic union 

11 uluUs posterior spin il fix ition is reli ible, and has great \ alue as “ part of the 
(ouMTi itne treatment of Pott’s disease In \oung children it is less reliable, and at 
u sum lime less needed md is therefore seldom, if escr, indicated 
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The foul pieces of the necrosed mandible, on 
showed that the sequestrum consisted of a com- 
plete mandible — constituting a somenhat umaue 
specimen 

The patient has made an excellent recovery 
{Fig 300) Note the small amount of deformity, 
and the ver> fair prominence of the chin This 
IS due to the formation of neev bone which is 
taking place freely For some time — about a 
fortnight — he had diOiculty in controlling his 
tongue and preventing it falling bick into his 
pharynx, especiallj’- at night but ivhen the involu- 
cium — new mandible — united again this trouble 
ceased 

The interest in this case centres aiound seieial 
points — 

1 The extensile destruction of bone 

2 The excellent stimulus to new bone 

formation deiived from the presence 
of the scquestium 

3 The adiantigc obtained by not being 

in too great a huiry to lemore the sequestrum, and especiallj^ the 
iioidancc of continual ‘curettings 


being put together {Fig 299), 
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VESALIUS: HIS DELINEATION OF THE FRAMEWORK OF THE 
HUMAN BODY IN THE ‘FABRICA’ AND ‘EPITOME’. 

B\ AV G SPENCER Lonbon 

[The Fourth Vtcary Lecture, delivered at the Tioyal fiollege of Surgeons of England 

on December 14, 1922 ) 

The Company of Barl)eis and the Guild of Surgeons of London, after their union in 1540 
made special proMSion for the insti notion m anatonw of the members of the United 


71 E^E VESULU 
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j\raster of the Barbers’ Companj', was the first lecturer Tlie second lecturer, Sir D Arc\ 
Pouer, Vice-President, has made notable contributions to the history of tljc Guild of 
Surgeons The third Vicar^ Lecture was gnen by Sir Charles Ballance on the histoi> of 
tiephming and of bram surgery 

Tlie natuial prejudice against the examination of human bodies after death had 
prevented tlie art of medicine from developing bejond the stage leadied bj the Greeks , 
aiith the Revival of Learning, howevei, the human mind became more open to reason, so 
that a knowledge of structure and of function, also of the changes caused by disease md 
accident, was obtained by examining human bodies aftei death, and in addition, anatomical 
specimens began to be presera ed in museums Supplementary to this was the knowledge 
acquired by experiments on animals As the studj^ of human anatomj and physiologi 
increased, it was made the moie widel\ known bj the art of printing , there fuither 
developed an increased skill in making anatomical drawings which were then reproduced 
as illustrations by engraving on wood blocks and copper plates 

Thomas thcaiy the fiist Master of the United Barber Surgeons’ Compan^ was 
surgeon to St Bartholomew’s Hospital, also to King Henry VIII and his successor-, 
Edward VI, Mary, and Elizabeth, moieo\er, in 1554 he was appointed surgeon to 
Philip II of Spain 

\t the time corresponding with the painting bj' Hans Holbein of the famous picture 
which adorns Barbers Hall, Vesahus was piepanng his great work the Fahrica, togetlici 
avith its Epitome, both of which w'ere published in the summer of 151’? After that 
^'■esahlIs succeeded his father as surgeon to Charles V and when that emperor abdicated 
he transferred his seraices to Philip Thus, in quite different wa\s, both^icpr\ and 
■'i^esaluis came to hold the appointment of suiffeon to Philip II of Spain 

The jear 1914 was the 400th anniversary of the birth of Vesahus and the 350th of 
his death It had been proposed to celebrate his memory at the end of that year, but 
when that time armed, Brabant, and Brussels, his birthplaec were in the hands of the 
cnem\ whilst the Library of the Univeisits of Loinam, at which Vesahus was educated, 
had been burnt, together with examples of his works In neutral Holland, howc\er, 
especially at the Unuersity of Leiden, where 'Sesahus his alwa\s been held m honour 
se\eial communications concerning him and his writings were published (Trouts, 1014, 

A ol xix) About the same time, m an oration delivered before the German Anatomical 
Soeietj , Di Holl of Graz commented on the description of the brain b’s Vesahus 
(Archiv f Aoalonue 1015, s 115) In America Dr ( iishing and others exhibited and 
discussed several of liis writings In this countrv. Mi H i\I Spielman had in course 
of preparation an Iconogiopln/ concerning the portraits of Vesahus which the Belgian 
Government intended to pubhsli, but which were afterwards sent to America (com 
munication b^ letter) 

If a reason for selecting the subject of this lecture need be gn en, it may be noted 
that this jear there has been celebrated the foundation of the Lnnersitv of Pidiia 
where from December, 1537, to \iigust, 1542, Vesahus taught as the first Professor oi 
\n itoms , w hilst composing his books 

There has accumulated a mass of literature about Vesdnis— •‘Vesahana —but all tint 
IS well established about him and his illustrations is based essentialh upon lus own stitc 
ments nothing besond that can be deemed authentic In 1892 Dr Roth of Bisel pub 
lislicd in important studs of the wTitings of Vesahus (M Roth, Andrats Vesahm 
Briirclleitsis, ]Berhn 1892) His enthusiasm, howeser Jed him into some exagger itions 
which proaoked criticism Since Roths book, I,eonardo da Vincis drawings line been 
leproduced and were described bs Professor IVilham Alright in lus Arris and Gale 
I ectiires 1918 

The anatomic il liiustraCions contained in mediTiai mmusenpts can he examined 
m Pioftssor Sudhoff s Colicctun (K budhofi, Em lieilreig ziir OcscIncMe tier Aittdotiiic 
im Mittehdler, Leipsig 1908) Thes consist of diagrams largch imaginars no better for 
the most part than the drawings of untaught schoolboss Of those m printed books tlie 
best perhaps, arc to be found in Btrengario da C irpi ^ ( ommcttlfiri/ on Mtindiniis 
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EXTERNARVM HVMANI CORPORIS SEDIVM PARTtVMVE 

1C NON proluuor nommum «> 


trrnashommis Cedes locaucmdican* 
tium tnvxmeraao inRituinir quam 


{ucanilameonimdricriptionon ac 

uttutprcfenuumfigunnimmdicemdunwxat proponnre 
niliilobftct quum«dcmfcrenommatxtm'« corponsfe* 
dibusacoHibus paTnbusquccxiemxCedirubditis accom 
modcncur quorum praccjpua abqscyqut realms diCTecan' 
d«ranonona^grcfltfucTuntinfbeuta lampnus morano 
nu contotni quantum propofianobis fcpttomr reqmnr 
Tccenfuimus Solet itaqueuntuerCa corpons CupnRacs ab 
iUiusnommumin(btu(ottbus pnmum in magnas Cedesdi 
uidi acdevndfarumpartesrurfujuarqs nomenefatunsdo 
, nan AtauciaJE^pn^mcdiacotpusm Caput Tho 
I tacem Manuj a Crura dmvdcbam Thoraerm pmn 
deacAnftoteles nominantesunmeT{um corpons trun 


ponsCupafi'ciemtfiCcemunt uc 
rum ftcusquamilltcorpons trun 
cum in dua$ Cedes primumdiflui 
gucies manus&cruraumuspar 
tisloco prima hac diuitioneenu 
fU'^ mmf illaquT Artuspropneuo 
catos conftuuum rxwemoru no 
mmecomplcActcs Actneorpo 
nsmmcoduisprxopuastacant 
Cedes CccundumduaseauitatrsCe^ 
canubusinibiobuias quarumm 
fenorabelauon mtauoMuCepti 
tranCueri) Ctiu^a lecurnamratu 
almcisueammxCedcm GnguiR 
caiionuqioflictaa actrfuperhuic 
Cubmuuftranna organa compfe 
^itur partibus quoque genera 
tiOiniamutantibusparau Supe 
nor cauitas cordi traCcibtlii am 
mxComitiuuilisqsCpintus fbiui 
tiliqi CubCerutcntious orgamsaC 
Cenbitur Cxtcrum tertia corporis cauitascapt 
siiribuitur cerebroquepotiffimumprincipisani 
m.rCedi animalisqueCptmvupreimptuano facra^ 
p fi ^ ^ 1 r r „ 


e ri Cna ac* cnmbuanuda linea$quequa{dampro 
^ ^ ponens Cronsnomintnir Hac(upenor&uer 
luscapiusmedmmucrgcns * Sinaput Vtonque 
adtinopinslanis Cupraque' Aurem ou* Audi 
^ tonusmeatusmeft conRftens Tempus Media 
" eapms Cedes Rnciput uerCus poRenora Cuperans 
Vertex qui ueluu centrum c(l circidiemmm 
r> A ^ r j 


^ T endmes dicuntur datillimam Cedem Ocoput 



OcuU mfinus&ifupenus PalpcbnsmteAi qua 
rum Cedes ubiinuicem eonniuent 5k.eTeA*ordi 
nauque utinnauibusrtmoafpe^Umus ^e^»epo 
pfjjpii } qyos Cilanuncupamus omatur quo 
dammodaque cartilagincar fiini Tarfihaben 
nir Commiflton $ huiui termini *Angu!«<unc 
quorum ma-ornafiim minor tcropusfpcCat In 
^ ** *• d run*hrumpilpcbnrummcdopra:fer Ca 

runcuUmmmaionanguloconCpicuam ^Alburn 
/if* cand dumucociilorumappam mcuuismcdio 
f f duo t otr«Tunt circuli quomm iinpUot Ins 5. 

*'****"''^Coronacft minor Pupm * Nilusoculostntcr 
am fu us fbram m Nares uoeatuur quarum 
A csrcmalatoranaG PinnutisCcuAlxt inanuuero InttifeptonaGconRmRBttor SedaadnafilatmtTudiinmodumpro 

mmul® 


Fir 304 pigo of the F/ifomr 
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a ^^ork of 759 folio pages iMth more tlian 320 Mood block engravings, all airanoed to 
correspond vitli the course of anatoms^ as given by Vesalius It contains an account of 
human anatomy and pJjvsJoJo^y based essentwJJy on the viitings of Galen the final 
chapter including a condensed description of Galen’s experiments on animals, nitli a 
repetition of nhieli Vesalius ended his course The term ^fabnea had been used hi 
Cicero m liis De Katma Dcorum several times, meaning ‘framenork ’, ‘fashioning 
‘norkmansbip’ Vesalius claimed that he bad eoirected 200 of the errors nliicli Galen had 

iinpoited from animal anatomy 


ANdREAB VESALIt 

PRIM 


QRVXELLCNStS 


it IS needless to say that he left 
a gieat numbei uncoiiected But 
there is a new edition of Galen’s 
avritings in course of publication , 
meanwhile, nhat Galen actualh 
vTole on a'arious points, and the 
interpretation lo be placed on 
certain passages, maa be regarded 
vith a suspension of judgement 
The oil gin of the lUustritions 
m the Fabiica and Epitome his 
been discussed at great length , 
the onl}”^ conclusions nliich are 
at all certain aie that all are 
original and all must ha\p been 
designed by Vesalius himself 
Even his opponents, Jacobus 
Sjlvnis, Colombo, Fallopio, uliilst 
caliimni iting him as bittei enemies 
in relation to his rariations fiom 
Galen, ga\c no hint nhateier as 
to anj copying eithei of illiistra 
tions 01 of text Discussion has 
failed to establish any direct in 
fluence of the great irtists ulio 
pieceded him The iccent publi 
cation of Leonaido’s diauings 
fails to suggest any relition uitli 
those by Vesalius Leonardo for 
the most part dissected old 
people , one of his moie hnisliecl 
dr in mgs, mz , the later il Men of 
the spine, shons lipping of the 
bodies of the vertebra and thin 
ning of the inters ertcbril discs, 
eh inges sshich t csalius noted is 
prodiictisc of senile ksphosis 
Ves ihus m ide it Ins p irticiilar 
ami to take his illustrations from 
n ell-nourislied young idults Ho 
quoted from Ctlsus the corpus qiiadiuliim, ‘ square bmlt neither spare nor fit, as hern"' 
fittest foi illustiatn c purposes Executions not onls of soung men, but ilso of souiig 
noinen, ncie iieqiient and thus he nas able to'obtim museiilar bodies for disscetion 
As regards the illustrations, some aie ncll finished some meomplctelj, s(, , i grt it 
number arc schenntic figures or diagrams pnmaiih intended to cxplim statements iri 
the text, statements m some cises made b\ Galen nlncli t esahus then proceeded to 
correct The closest relation exists betneen the text of the Eeibricfi and the illustrations, 
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engiavers He regretted that he had had to pay such large sums to induce skilled 
artists, more interested in painting Venuses and Graces, to draw pictures of skinned and 
foid-smelhng bodies The drawings and engravings were carried out at Padui and 
Venice Vesahus w atched over their preparation , at Venice he arranged the artist’s 
proofs between the sheets of the text, before their despatch to Basel, m order to prevent 
mistakes in the arrangement by the printers He himself followed and spent the best 
part_of a vear at Basel superintending the printing 


‘"■f ANDREAE VCSALII U R V\ E CLEN SIS 



riG 30S 


The Frontispiece {Ftg 301) 
— Vesahus, in the fiontispiece 
which constitutes the title-page 
both of the Fabiica and the 
Epitome, gave a pictorial repre- 
sentation of his anatomical 
instruction He is depicted con- 
ducting a Public Anatomy in a 
covered hall, lighted from above, 
with an apse and gallerj^ the 
architecture reminiscent, on a 
small scale, of St Petei s For 
anatomy was a subject worthj 
of presentation in a noble apart 
ment accommodating a large 
and general audience, rather 
than in a private room to a few 
doctors, or worse still in a 
mortuaiy cellar, temporarj’' shed, 
or even m the open air It is 
recorded in the archives of the 
University of Padua that an 
audience numbering 500 attended 
Irom the beginning to the end 
of his demonstrations 

High up in front of the 
centre of the ipse is the coat of 
arms of Vesahus enclosed in a 
crown of laurel, three weasels, 
one under the other, indicating 
his descent from landed gentrj 
and tracing the derivation of his 
name from the place tVcsel , 
TVese/ or tuesele is the Flemish 
for weasel, and Vesahus spoke 
of 711602 mustclcE The coat of 
arms is supported bj cupids, 
representing the medical students 
as in the Vignettes whoaregar- 
ing sidelong at prostrate saHrs, 


like gargojles, his enema critics 
Underlie ith is a mask such as Greek actors used, for Vesahus would haie the structure 


of the human bod\ wideh knowai Vesahus is standing on the right side of a table 
upon which is I\mg a female cada^c^ with the ibdommil -viscera exposed He is holding 
up lus left index finger to require ittention, whilst wathout a book he teichcs anatonn 
-directh from the dissected part A reader, seated at a high desk, and expounding a 
pissagc from a classical author, has been superseded ^^csahlls m lus right hand holds 
»i rod with which to demonstrate the object he is referring to, for he has done awav 
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Mith the figure m the frontispiece, aie the only two authentic representations of Vesahus 
It IS dated 1542, he being then aged 28 There is no signatiiie oi oilier maik of the artist, 
and there exists no authoritative statement on this point The only thing uorthj of note 
IS that the frontispiece figure differs from the portrait, and in the second edition of the 
Fabrica in 1555 an attempt seems to have been made to alter it to an appearance moie 
like that m the portrait The portrait is so characteristic that it is impossible to mistake 
it for that of anyone else It may, houever, be a question how far the artist has deviated 



towards caricature by drawing 
the tip- tilted nose, the keen e^es, 
the high forehead, the large head, 
the short aim, the pudgy hand, 
and tapering fingere In the 
frontispiece the hands aie drawn 
fine and well proportioned, more 
fitting to one skilled in handi- 
crafts 

t'^esahus is standing holding 
up the dissected right arm of i 
w ell-dea eloped female Before 
him IS an opened page, such is 
he was then engaged m writing, 
dealing with the muscles moving 
the fingers There is here i 
suggestion of the triple relation 
between the text, the illustra- 
tions, and the dissected part 
It was a legion which Galen had 
treated superficially, owing to its 
small size in the monkey 

On the side of the tabic 
IS the motto “ Ocyiis jiiciindc et 
into ” Celsus, quoting from 
'\sklepiades, wiote ' ut tuto, td 
celeriter, ut jucunde curet ” (to 
treat with safety speedilj, and 
pleasantly) Vesahus applied the 
quotation to Iiis teaching of 
anatomy but the variation from 
celentcr’ to the litinized form 
of the Greek nivi nny be based 
on a tradition different from 
that through Celsus 

The Vignettes enclosing the 
Capitals — In the vignettes Aksa- 
lius included a lemarkable senes 


lie 310 


of thumbnail sketches, which, 


whilst superficially thc\ form 
humoious skits on the medical students, portraicd as fit naked bo 3 s, ciipids, and 
imoretti, arc of great historical interest because tliei indicate the difTiculties attending 
the pursuit of anitoim, ind incidentalh enforce the importance of personal dissection 
of human cadiscrs as well as of animals 

The large initial Q of Qiumtumuts (‘liowcaer much soeser ) which commences the 
preface of the Fabrica dedicated to Charles A , depicts the \iMsection of a soung pig , one 
cupid IS reading out of a book, whilst another is cutting into the animals ntek m order 
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dmnei knives, penknives, also knives shaped out of boxMood and ebony foi dummy opera- 
tions , tMo-pwnged shaip hook retractors , probes and probe-pointed diiectors and eanniiloj , 
needles, strong curved chisel ended as used in bookbinding also smallci triangiiHi and 
spear-ended as used in surgery , a strong butcher’s say , scissois m shape like tailors’, 
sharp-pointed , a wooden mallet , hollow reeds for inflating the lungs and othei oigans , 
biass yire foi articul iting skeletons, along uith ay Is of various sizes fitting into a common 
handle, pincers for twisting up and nippers foi cutting the wire There aie no anatomy 

forceps , Vesalius used his fingeis, 
ANCREAB vESAi-ri B R vxE ELEN s IS locluding liis fiiigcr-uails , cliaiu 



hooks yeie a later invention ^ 

The Muscle and Skeleton 
Figures —The illustrations de- 
signed by Vesalius for the purpose 
of delineating the muscles and 
skeleton foim a remarkable senes 
There are in the Fabrica sixteen 
muscle and three skeleton figures , 
in the Epitome tyo nude figures 
and five of the muscles, all dreyn 
from yell-developed young adults 
It IS a special mark of the genius 
of Vesalius that he succeeded in 
portraying the muscles as il in 
the state of contraction required 
to pioduce the particular position 
given to the figure, and the 
skeletons suggest life and move- 
ment The position md balanc- 
ing of the head, trunk, and limbs 
vary with each figure, and bv 
cross-references an interrelation 
betyeen the different figures is 
established, so that each muscle 
is presented from scseral points 
of Mcy' If ye direct parficuhi 
attention to movements of the 
arm at the shoulder-joint or to 
those of the leg at the knee md 
ankle, the \arious illustrations 
taken together ser\e to anal} sc 
the y ay in yhich such mo^c- 
ments are produced Ves ilius 
yas accustomed to demonstntc 
as mmj as forty muscles one 


ric 312 


after the other The figures are 


drawn m correct proportion being 


leduccd m the Fabrica to one filth of the naturil height, , to WO to W5 mm i , 
one-fifth of 1700 to 1725 mm , the axcrage height of a man In the Epitome the reduc- 
tion IS to one-quarter, the figures measuring 425 to 430 mm in height 

The male and female nude figures (Figs 301, 305) produced in the Epitome, although 
from an artistic point of siey the\ bear comparison yith such cirlier (an 150f) wood 
block engraaings as Dnrers ‘Adam and 32% e , were in fact designed to conform yith the 
other figures The contours on the surf ice of the male nude exhibit the effect of the 
contractions of muscles in correspondence with the positions in yhicli the head, trunk, 
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os calcis to the inner side of tlie tendo Achillis collected Galen’s statement, demed 
from the monkey, that the tendon of the phntans ^\as continued into the plantar fiscia 
Galen had described the popliteus muscle of the monkey as the chief flexor of the lei^ 
upon the knee, nhereas Vesalius shoired it to be m man a small and relitiveh' un- 
important muscle 

In tno instanees m particular, honexei, Vesaluis introduced confusion, nhich separate 
figures uould have ai^oided In order to illustrate Galen’s description of the scalene and 

the rectus abdominis in the dog 
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and monkey respectively, he 
added to the human musele a 
drawing of the extension of this 
muscle in animals Whilst m 
other figures the human rectus 
abdominis is depicted, in the 5th 
muscle Tabula {Pig 308) of the 
Fabiica there is drawn a con- 
tinuation of the muscle upwards 
o\er the tiont of the iiht, as fir 
up as the first rib , special letter- 
ing and 1 dividing line mark this 
extension of the rectus abdominis 
found m long tailed monkeys 
In several liguies the human 
scalene, tiiangulu in shape, is 
tieated as an undnided muscle 
In the 6th muscle Tabula {Fig 
309) m Older to illustrate Galen’s 
description drawn from the dog, 
the muscle is shown continued as 
a strip oi'er the front of the ribs, 
anterior to the seriatus magmis, 
the extension being likewise dis- 
tinguished by special lettering 
and lines 

The following are noteworthj 
instances of detad in the draw- 
ings in the 5th muscle Tabula 
{Fig 308) the pyramid lies are 
distinguished from the recti ab- 
dominis muscles , bj' examining 
the series in which the external 
and internal oblique and the 
transversahs abdominis muscles 
arc portra 3 'ed, the couisc of 
the spermatic cord through the 
internal and external ring is de- 
monstrated In the 7th muscle 
Tabula {Fig 310) the under sur- 
fate of the diaphragm is m xiew whilst in a separate figure the detached diaphragm is 
exhibited with its crura central tendon and peripheral muscle Vesahus, who was 
fertile in liis comparisons likened the shape of the detached diaphragm to a sting 
rax but added that it was not a xerx good comparison lie held tint Galen had 
described the ccsophagus is passing behind, whereas he drew the opening for the 
passage through the diaphrigm of the oesophagus on the left, and that for the xcni 
caxa on the right 
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described md drew the interarticular cartilages of the knee, of the temporomandibuhr 
joint, md of those at each end of the cla-incle The sesamoid bones are shown, included 
■nith them being tlie pisiform bone, and the os vesalianiim sepaiated from the projection 
at the base of the fifth met itarsal 

The second skeleton figure (Fig 314) leaning on a monument, has supplement^r^ 
figures in order to show the under surface of the skull, the hyoid bone, and the malleus 
and incus, ljung on the top of the monument This was the figure repeated in the 
Epitome, because such is the position of the skeleton that practicallj'^ all the bones and 
joints are exhibited, and that on both aspects front and back, -nith one or tno excep 
tions the sacrum and coccyx and the lesser trochanter of the femur cannot be seen 

The epitaph on the monument has for its aim the countering of the objection to the 
examination of the body after death Vivitiir nigemo ccetcra mortis erunt (‘]\Ian’s spirit 
lives all else death’s hand shall claim ’ English by Miss Joyce Lowe, M A ) 

The third skeleton figure (Fig 315) is drawn from a stmdpoint half-way behind and 
to the left, m a position m which the spine is bowed forwaids with the forehead resting 
on the clasped hands Thus the skull, spine, scapulre, and shoulder joints are ■Mewed 

from a peculiar position By close examination of the three figuies the complicated 

intercalation m the several designs can be appieciated , thus the shouldci and hip joint, 
the upper and low'er limbs, are portraved each in half a dozen different ways, varjang 
with the several positions On the other hand, each of the three figures supplies some 
representation not in the others In the third figure the sacrum and coccyx are shown 
in their human curve without any suggestion of a tail , the sacrum is leprescnted as 

formed by six bones, because so Vesalius said, that w'as the case m the particuhr 

skeleton drawn 

Now supposing we direct our attention to movements with wdneh we are fimiUir, 
such as overhand bowling at ciicket oi scraang at tennis, m which the arms have the 
major role , or to those in running and jumping, in which the legs pi ly the chief put 
but in which the simultaneous movements of the arms are of import mce, or, thiidh, 
to rhythmic movements such as the performance on the stage of the dance of the Greek 
warrior — all of which complicated motions may now be \ lewed by means of photography 
on the moving films, and the movement of joints through an r-iaj screen it is remark 
able evidence of the genius of Vesalius that his muscle and skeleton figures mav be used 
m the analysis of these and othei complicated movements ^ 

Horizontal Sections through the Brain —The illustrations of the human brain in 
the Fabrica are notew'orthy, because on examination it becomes obaaous that the 
drawings weie made directly from the anatomical preparations Not onlv are there 
drawn parts which are named, but there are outlines which, although unnamed, can bt 
recognized as representing structures which the draughtsman had under his eye 

Figure 4, page 608, is a drawing of a horizontal section through a man’s biain wlneli 
had been made at the le^el of the corpus callosum The pirt of the left hemisphere thus 
cut off was turned over so that m a sepai itc figure th" roof of the lateral ventne'e formed 
by the lateral expans'on of the corpus callosum could be depicted At the margins of the 
hemispberes the outlines of the convolutions and sulci are marked, that external to the 
undulating lines being stated to be yellow ish or greyish owing to the supph of blood 
through the aesscls of the pia mater, and that internal to the waving line white, dotted 
with red points In front and behind the lateral ventricles and between the hemispheres 
lay the corpus callosum, distinguishable from the rest of the brain Between the 
•\cntricles the hinder limb of the fornix is drawn, although not named in this figure The 
floor of the lateral \entricle on each side exhibits outlines of the nucleus caudatus of the 
corpus striatum, and also of the optic thalamus , o\crlMng this is seen the choroid plexus 
receiMUg cobweb like ^eIns and turning down into the descending horn Ihe tamii 
thalami and the stria medullaris are drawn, but not named 

Figure 5 page 009, the next figure, represents a horizontal section inimediatelv under 
the preMous one The co’piis callosum is drawn after being dnidecl m front at its genu. 
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e^wnoli r,th a (troove on the dorsnm of the fo.n.x Tina matha the aeptnn, Incd, nt^. 
Avhich^ Vesalms sail could be best demonstrated by looking at it sidenais nbilst the 
elus eSosl lias held np Mith the fingers of the tno hands To gne one instance 
of L fertility m compaiison he said it resembled a precious stone ground thin, a sheet 

of mica set m a nindoiv or dooi, or the iiafer used at Mass 

F)<Ture 6 pa<re 010, shows the forniv laised and turned back from the fiont, thus 
exposing the meeting of the choroid plexus of each side, which then was reneeted as the 
tela choroidea or velum mterpositum, to become continuous with the xena magna Galeni, 
and tlirouTli that with tlie stiaiglit sinus and the torcular Hciophih The choroid aitcn 
from the mternal carotid is shown enteiing the extremiti of each descending hoin to join 
the end of the choroid plexus A groove between the two optic thalami, forming the 
middle line ot the third ventricle, leads forwards to the infundibulum and backwards to 
the aqueductus Svlvii 

Figured page (ill, depicts a horizontal section below the flooi of the lateral xentri- 
cles There is thus shown m horizontal section the optic thalamus, tlie mielcus caudatus, 
the nucleus ienticularis and— between them— the internal capsule Outside tlie nuclei is 
diawn the external capsule and further out «till an outline ot the island of Hcil 

This anf> the following figure affoid a peculiar proof that the aitist had befoie him 
the anatomical preparation, and drew what he saw On the rigid there are lines indi- 
cating the division of the lenticular nucleus into the piitamen and the globus palhdus , 
on the left the hori/ontal section has dipped a little lower so that theie appeal lines indi- 
cating commissural fibres between the globus palhdus and the optic thalamus, altliough 
no name is given to these lines 

Figure 8, page 013, also shows the left side cut a little lowei than the light, W'luch not 
only confirms the iboxc, hut affords the addtional evidence that the sections were made 
m senes from the same brain 

The Nerve and Vein and Artery Diagrams — The diagiams which V^esahu® inserted 
m the Fabnca and Epitome should be considered after taking due note of the explanations 
concerning them included in the text Critics Ime merely glanced at them m a super- 
ficnl wax, and condemned them as rough, untrue, or antiquated The nerx^e diagram 
{Fig 310) w IS drawn for the Ep tome, indeed it may hax'c formed the last drawing for the 
TabuUe AnatomiccF which is missinff fioni the Collections reproduced by Stirling Maxwell 
and bj IIoll and Sudhofl Being d awn for the Epitome and so of greater length, when 
hound up m the Fabitca the lower fourth had to be infolded Explanations concernintr 
this diagram are given (Fabnca, 1543, n, pp 353, 354 , p 338, SG, ^, hne U , and 1555° 
IX 532, S/, 1) The same remarks applj^ to the combined x’^cm and arterx'" dia'Tam 
(Fig 317) (Fabnca, 1543, in, p 313) ^ 

These diagrams occupy the full length of the pages of the Epitome, where it is stated 
that for elcmcntarx instruction they were intended to be cut out and then applied ox'er 
the female nude and other full-length figures 

The liluscum of the Rojal College of Surgeons possesses the Tabidce Evehanee the 
origin ot winch was described bv Exelyn in his Diarp On comparison wath the mrx-e 

11 H and Epitome, the relationship 

It L f ® becomes apparent Before the introduction o^f 

methods for prescrxmg anatomical material from putrefaction, and for the micctino- of 
Wood-xessels, nerxes and blood-x es®els were lapidlx dissected out and then spread on 
10 rds for mspeotion ind diawing, after being varnished oxer they could be weserx'ed 
lAchii'. account shows that, a centurx after Vesaltus, Iiis successor in r 

n itonn it Pidiia, ^osllng superxised the preparation for Exelxm of human ne ” 
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The examples I have leferred to explain why the illustrations designed by Vesahus 
form an important foundation upon yhich the present knowledge of human anatomy is^ 
grounded But the general impression gained b3'^ a studj^ of the writings of Vesahus leads 
further to the conclusion that he had a -wider aim than that of instructing students of 
medicine and of ait He vould hive an educated man possess a knowledge oi anatomy 
and physiologj% and there vas a tendeney m this direetion during tlie 16th and 17th 
centuries Christopher Wren and Evelyn maj*^ be cited as studying anatom3’- seriousl3', 
although pel chance otheis, like Pep3'’s, may have gone to an Anatomy at Barbers’ Hall 
out of curiosity 

To da3'^, outside the vide boundaries ot medicine and of art, few can be said to follov 
the exhortation implied m the letter by Vesahus dediciting the Epitome to Piince 
Philip — 

“You yill think it base and umioitliy that, vhile such vaiied courses of stud3f 
aie puisued, the composition of the bod3' which accompanies us through life should be a 
seciet from us , that man should be absolutel3'^ iinknovn to himself, and that ye do not 
examine the constiuction of the organs formed so perfectl3’^ b3' the Almighty Designer of 
the Universe The \atal activities of these oigans b3^ vhieh ever3'thing is accomplished 
y e confine ourselves mercty to y ondenng at ” 

I conclude yitli the following epigiam by Vesahus — 

I am good health, put to the test and tiled , 

Unhapp3’- mortals I am here to guide. 

Unless indeed I’m snatched off b3' some blow , 

Or pla3'' the run-away before some foe 
At fiist, m very tiuth, a tempest black 
Of jealous3' and enay held me back, 

Foi few essa3'’s there are so I have heard. 

That fear of eny'3' hath not first deterred 
But 3'et at last, despite Sir Ena^y’s sava3s 
Despite all jealousy, I bioke aaaa3 , 

I burst my bonds, to none aaould I be thrall 
M3^ name is known I shall be read by all 
Do onty thou, dear Reader tike m hand 
This fruitful aaork and spread it through the land , 

With cheerful broav assist me in ma task 

And make the dutiful attempt I ask 

Foster the stiengtli that groaas nor treat wath scorn 

The sticngth that deep avitliin the soul is born, 

Foi ’tis that strength aaliich in the after davs 
Shall bring foith fruit from slight and scant essi3s 

(English lenclcriiigs by Miss Joyce Lowe MA) 

The illusti itions leproduccd in this pajier are from photographs of aaood block 
engraamgs m the Fabrica, 1541, and from the copj' of the Epitome printed on a^elluni 
m the British Museum Libiira^ 


XOTES 

• p snr — The Fahnca subjected to indiscriminate plagiarism (I pla nanui a I idnnpper) The 

noodciit 103 p !S5 illustrating the ipparatns used bj Vesahus m dissecting uith the addition of a bleci 
mg boul anil ccntrebit appeals m Clones On Gunshot Mounds 1637 Cap 27 to illustrate a no c o 
certain iiecc-'an incdicmes and mstnimcnts good for joung practiser of snrgcra and this m turn « 
copied bi Curlt as i u oodcut of Cion es sho« mg Ins surgieni instruments (Curit Oesclnchle der Chtrure , 
IS'JS 111 365) 

■p -100 — The drawings ot ni articulated skeleton from four points of mc« prcseried m the 

Oallen norence and attiibuted to Leonardo da 4 inci were made whilst the skeleton was hanging o 

iroin a jug (See IIoll u Sudhoff -Irchti fur Ocsclnrhtc dcr Medizin 1914 \i 334 Tafelam) 
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THE EFFECT OF GASTRO-ENTEROSTOMY ON GASTRIC FUNCTION, 
AS INTERPRETED BY THE FRACTIONAL TEST MEAL. 

B\ ERNEST F GUY, SK^cubSTcu 


The method of investigation of the functions of the stomach by the fi actional test meal 
as introduced by Rehfuss,^ has hitherto been applied chiefly as an aid to diagnosis Tlie 
present imestigation represents an effort to study tlie effect on the gastric functions of 
the operative measures adopted in the treatment of chronic ulceration of the stomacli 
and duodenum, and to account foi the varying lesults obtained 

The old method of -withdranal of a single specimen one hour after a test meal is 
unsatisfactoiy, since it demonstrates but one phase in a constantly varjnng cjcle By 
emploj'ing the fractional test meal, the state of secietion and motiht3’' of the stomach can 
be followed throughout the course of digestion 

Patteison,^ basing his views on the results obtained with the old t\"pe of test meal, 
found an average reduction of 30 per cent m the gastric aciditj’’ after gastro-enterostoni\ , 
and a slight acceleration or retardation of the late of emptying, within phj'siological 
limits On these assumptions he attributed the bencaeial effects of the operation to the 
diminution of hj'peracidity, and not to improved drainage 

The application of the fractional test meal to the problem does not appear to liar e 
received attention by many observers 

Bonar® stated that the post-operative acid level varied with the position of the ulcei 
whilst tVilenskv^ did not find anj' relation betwreen the position of the ulcer and the 
character oi intensitj’- of the changes In a recent paper® the later WTitei appears to 
attribute the variations after operation to differences in operativ'e technique 

Material employed in the Investigation — Ov'er 50 cases have been examined, and, 
of these, the presence of an ulcer lias been confirmed at operation m 31 These liav e been 
prov isionalty classified according to their position, as gastric, pvdoric, and duodenal, and 
weie distiibiited as follows — 


Gastric ulcer 3 cases 

Pyloric „ 9 

Duodenal „ 14 „ 

In 5 cases, whilst it is known tint an ulcer was found at operation, no information 
Ins been obtained as to its exact position 

Twentv-six patients hav^e been examined after gastro-enterostomj , and in 14 of 
these the curves before and after opeiation hav'e been obtained The remaining cases 
consist of patients presenting chronic abdominal symptoms due to causes other than 
ulceration In minj of these the absence of an ulcer and the presence of some other 
disease was demonstrated bv laparotomy The majority of the patients were pensioners 
iccciving treitment at the Mimstrv of Pensions Hospital, Grangetliorpe, Manchester 

Technique— The usual method of withdrawal, bv a Rvle’s tube and sjnino-e of 
specimens of the gvstric contents at 15 minute intervals after the swallowing of a pint 
of oitmeal his been emploved Certain points have been developed m the technique 
of the cximmation which are believed to have important effects on the resultant cuivc 
ihc qumtitv withdriwn each time is limited to 2 c c To obtain a larger quantitv 
oHcn neccssititcs i pressure m the svriiige sufiicient to cause minute htemorrhages from 
tu gastric niucosi Whenever blood has been found m the specimens of the present 

senes of test mcils, subsequent liparotomj lus mvariablv proved its source to be an 
icii\c luccr 
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The examination is continued until sixteen specimens have been taken, i e , thiec and 
till ce- quarter hours alter the test meal, in older to obtain a record of the ‘aftei secretion’ 
It large quantities of mixed food and secretion are removed, the test is often brought to 
<111 end too early by the complete emptying ot the stomach 

A still more important modification is the earl 3 ^ filtration of the gastric contents 
As the specimen is -HithdraMn the syiinge is emptied immediately on filter paper This 
precaution obviates the marked changes m acidity uliicli take place in vitro vithin the 
comse of a few hours A number of control titrations have now been made, fiom vhich 
the tMO following examples aie taken ‘A’ represents the titration figures of the 
specimen filtered immediately, ‘B’ those from the control specimen filtered after stand- 
ing m tile test tube for four to six hours at room temperature 

Free HOI Total Acidity 


Pxamplc. 1 A 

7 

IG 

B 

0 

11 

2 / 

15 

25 

B 

7 

17 


The amount of difteienee m acidity due to chemical changes proceeding in vilw 
depends on the stage of digestion at ■which the specimen is taken , the greatest variations 
being noted -when food is present This variation is particularly marked after gastro 
cnteiostomjq and may then result in a total disappearance of free HCl , probablj 
accounting for many of the anacid and subacid results claimed after this operation 

The titiation is performed ivith a burette of small calibre -with graduations, 

and fitted with a capillary' dropper Bj' using this method accurate titrations can be 
made with 1 c c of filtered juice, oi even with less on the lare occasions when this quan 
tity IS not obtainable 'J’lie first specimen is taken before the oatmeal is given, and in 
the more recent test meals the stomach has been completely' emptied at this time in older 
to measure the quantity of resting juice The disappearance of starch from the stomach 
IS taken as the simplest means of indicating the final passage of food from that organ 
Bolton and Goodheart® have demonstrated the lowering of the acid curve caused by 
leguigitation through the py'lorus of alkaline fluids even m the normal stomach , but 
despite this the height icichcd by' the icid curve may be taken as a fair indication of the 
quantity of the total gastric secretion 

GENERAL RESULTS OF GASTRO ENTEROSTOMY 

The motor and secretory' functions of the stomach are profoundly modified by' the 
existence of the new stoma, which permits a readier exit for the food and a freer entrance 
foi the duodenal contents The presence of the latter in the stomach is indicated by 
the ippearanee of bile in the specimens removed The fractional test meal shows that 
bile IS constantly present in the stomach after gastro enterostomy' A very occasional 
single specimen is free from bile but it is invariably' present m the majority of specimens 
obt lined dining the course of the test As bile is present it must be assumed that pan 
creitic juice has an equally free means of entrance, though its presence cannot be detected 
b\ any simple chemical test 

The fieedom with which the duodenal contents now enter the stomach was well 
shown m one case m which r-ray' examination after a bismuth meal pro^ed that all the 
food was passing through the p^lorus and none through the stoma, ilthough the latter 
w as found to he patent and of sullicient size w hen the abdomen w as opened at a later 
d ite Despite the fact that the stoma was apparently funetionless as regards food, bile 
w IS present in e\ci\ specimen of gastric contents examined 

I he quantity ol resting juice found in the stomach after gistro cnterostoni\ is 
extrcmch ^a^lable more so than is the case befoie operation Quantities larving from 
5 c c to 150 cc haie been recorded This degree of eariition is probable due to t ic 
freer communication with the jejunum eehicli now exists and m the present scries ic 
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quantity has appeared to bear no relation to the position of the ulcer \ possible fallacv 
in this estimation is the passage of the end ot the tube through the stoma though c\civ 
effort IS made to avoid this by keeping the measiiied mark on the tube opposite the 
mcisor teeth vhen the specimen is taken 
On the motor side, so long as 


the stoma is functioning, the rate 
of emptjmg is alwa'^s considei- 
ably more rapid than normal 
The gastric acidity is loneied 
by the influx of alkaline fluids 
Pancreatic luice is the chief neu- 
traliymg factor, since it possesses 
ten times tlie alkalinity of an> 
of the other fluids concerned 
It IS conceivable that the amount 
of alkaline fluid entering the 
stomach through the stoma 
Mould, at times, be sufficient 
completely to overcome the acid- 
ity of the gastric contents and 
to render them alkaline, but this 
has never been found to obtain 
after gastro - entei ostomy In 
this respect the folloiiing case is 
instructive 
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For purposes of comparison a normal cur\'e will first be described 

The Normal Curve — The normal curve given b 5 ’^ Crohn and Reiss, ’ and largely 
adopted as a standard, is constructed from the average of a number of readings, and does 
not show features -Hliich are typical of an individual curve , nor is it continued sufiiei- 

ently long to show the aftei- 
secretion AVhilst it is realized 
that different apparently normal 
individuals shoiv considerable 
variations m their curves, and 
that smaller variations may occur 
in the same individual at differ- 
ent times, the curve in Chart III 
(Fig 320) shows most of the 
features which may be regarded 
as typical of a normally function 
mg stomach It is oiling to 
these variations that the aetiial 
shape of the curve is of but little 
importance, and attempts to 
classify curves on this basis can 
produce no useful lesults 

The following are the fea- 
tures of the normal curve 

1 Motoi Power — The gastric 
contents should be free from 
starch within two and a quarter hours Longer periods than this are regarded as an 
indication of delay Disappearance of starch within one and a half hours or less indi- 
cates ‘hurry’ 

The normal stomach always empties on a curve of falling acidFy 

2 Bile — This IS constartlj' 
found m the stomach when the 
last portion of the food is passing 
out, and reappears at least once 
during the 1 iter stages of the 
test 11 hen the stomach is empty 
of food 

o Resting Juice — The quan- 
tit\ IS variable Fouler, Rehfuss 
and Hank'* examined over one 
hundred normal persons, and 
found an average of 52 c c , Mith 
lariitions from 23 to IGO cc 
The total acidity of the normal 
resting luicc is Ion, and should 
not rise aboie 20 Usually it is 
loner than this, and free acid is 
often absent Bile is occasionalh 
present 

-4- Aciditij — Tbe aciditv rises 
to a miximum in about one hour, 
the maximum being about 30 nith an IICl reading of near 40 From this leicl the 
iciditi falls as the stomach empties After food has passed from the stomacli the 
second ir\ rise (nliicli mai be single, or double as m the example shonn) of the iftcr 
secretion occurs The iciditj of this secretion reaches a lei el as high is, or cicn 
higher than, tint obsened during the course of gastric digestion It mil be notice 
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Fit 321— Chart /J GTStric ulcer 
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tliat the cune otten finishes at a high level although the resting ]uiee has a low acidity 
but it must be lemembered that the latter is taken m the early morning twelve houis 
or more after a meal In addition, the secretion of appetite juice in expectation of a 
meal at the end of the test probably plaj’^s a pait m the foimation of the terminal 
portion of the curve 


meal at the 
portion of the curve 

The vaiiations m this nor- 
mal picture which aie induced 
by ulceration in the stomach 
and duodenum are as follows — 
A Gastric Ulcei —Under 
this heading are included chionic 
ulcers occupying the body ot 
the stomach Thiee cises of 
this tj'pe have been examined, 
and show certain features m 
ooninion An example of the 
t^’pe of cuive obtained bj"^ the 
tiactional test meal in this con- 
dition is shown m Climi IV 
(Fig 321) 

1 Moiihty ~W\ test meals 
show ed marked delay in the pas- 
sage ot food from the stomach, 
confirming the a-rav reports 
on these cases, which stated 
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Tjr 323 — Cha-t 1 Duolenal ul^®r 


marked delay at the pyloius, probably due to reflex snasm ’ Tn 
the stomach was greatly dilated and atonic, staich was mesent m thrre.T^''’ “ 
lemamed throughout the test (three and three-quaiter hours) 

- le Bile was present over much longer periods than ,s usual m the normal 

stomach, and in the case leferred 



found 


every 


to above was 
specimen 

3 Secretion — Wulst no 
characteristic shape can be 
ascribed to the curve, its essen- 
tial feature IS subacidity, ulcers 
of the body being associated 
with In'posecretion 

As far as the secretori func- 
tion IS concerned, one would 
hesitate to make a diagnosis of 
gastric ulcer on the evidence of 
the fractional test meal alone 
Although blood was not found 
in these specimens, its appear- 
ance m cases of active ulcer is 
o be expected, and would afford 
dditional evidence for diagnosis 
If the clinical history as regards 

null show, mg subaeiditi associated with delaied enmt ^ 


li Duodenal Ulcer -3 he alterations in ci'stincth confnmatoA 


typical 
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1 MolihUj — The earlier disappeirance ol starch from the gastric contents affords 
evidence of Tuiiry’ in the majority of cases This lias been noted even vlien a ^a^ 
examination lias reported delay Oatmeal provides a more natural food than the 
bismuth mixture necessary for a ray examination, and theiefore the fraction il test me il 
giyes us a more accurate picture of the gastric motility 

Examination of the ulcer at operation sometimes proyed that either the ulcei itself 
or the surrounding fibrosis encroached upon the pyloric ring, and in these patients the 
rate of emptying was less rapid, approximating to, but neyer more delayed than, the 
normal 

2 Bile — Occasionally present m the resting juice bile enters at frequent inteivals 
duiing the meal 

3 Secielion — The resting juice never less than 40 c c in amount, is highly acid 
The average level in this senes av is 50, nith a free acid reading 10 to 15 belon The acid 
curve IS tj'^piealh high, displaying as a rule a number of peaks The curves of fiee acid 
and total acidity run parallel The mamtenence of a high level of aciditj’' after the 
stomach has emptied itself of food should be noted It is usually at this time that 

the highest degree of ^cldlt^ is 
reached This fact, combined 
with the high acidity of the 
lesting juict, indicates a con- 
dition of continuous gastric 
lij'pei secretion associated nitli 
duodenal ulcer 

C Pyloric Ulcer — In this 
class are placed all ulcers occur 
ring in the pyloiic portion of the 
stomach, including the psloric 
canal and vestibule, as it has 
been found that the associ ited 
disturbance of gastric hinction 
gives rise to a fractional test- 
meal curve •nhich enables these 
ulcers to be diffeientiated from 
those situated in the body of the 
stomach or in the duodeniini 
A typical cun e is represented 
by Chart VII {Fig 324) 

1 MotiUti] — Delay in emptying is invariably found This delay is often attributed 
in r-raj examination to obsti notion at the pylorus, nlien operation shons that the 
psloius IS free In these cases the cause is possibly a reflex spasm of the cinal or pars 
pslorica similai to the houi -glass spasm seen in ulcers of the body of the stomach This 
contraction is seen in the a-raj'’ examination and taken for the pylorus, nhich is actiialli 
some distance an aj^ on the duodenal side Reflex spasm of the pj lorus itself niaj also 
account for the delaj 

2 Bile — 4 feature of ulcers in this situation is the comparative absence of bile from 
the stomach ^^hen presint it apjiears late in the meal 

3 Sccrciion — The lestiug juice is of sm diei quantitj' than is found in diiodenil 
ulcer (unless r marked degree of p\loric stenosis be present), and, unlike the latter 
shous an aciditj yell yitliin the normal limits Prom this Ion level the eune rises, and 
shons a considerable degree of hj-peraciditj , yhich is m untuned for a time, but 

to fall before the end of the test In some casts, as in the example shoun, the II 
ciirte does not shoy the same tendenc> to run parallel yith the ciirte of total ici(lit\ 
that is seen in other conditions The retention of the products of gistric digestion alloys 
i greater combination of protein and IICI to take place, thus rtlatnelj increasing t lo 
amount of totil aciditt Tyo of the ctirtts obtuned yerc of the ‘climbing Dpo 
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foun^of be^S'Led that hyper-secretion is not so 

r^Sfed a iteeUh pyloric as iMth duodenal ulcers, and the excessn e secretion occurs 
as a reaction to a food stimulus rather than as a continued independent phenomenon 
Included in the group under consideration are ulcers situated actually at the pylorus 
It IS a matter of the greitest difficulty to declare dehnitely, at the time of operation, the 
exact source of these ulcers One is faced uith a scarred ulcer inass u hose cicatrix and 
surrounding oedema have obliterated to a large extent the usual landmarks the pyloric 
^em and the faint pale line that mark the pylorus in the normal stomach There are 
onlv tuo possible sources of origin Fither the ulcer has occupied the duodenopyioric 
fornixu and groun into the sphincter, or it has begun m the termination of the pyloric 
canal itself Whatever their origin, the fiactional test meal shous that their secretorj 
curve approximates more closely to the duodenal type in displaying a larger quantity of 
resting juice of high acidity , but the associated motor signs are those of ulcers on the 
gastric side of the pylorus The delay in these cases is due to cicatrization and cedema 
rather than to spasm 


Though certain degrees of hyperacidity may be found in conditions other than 
ulceration of the stomich and duodenum the typical features of the curves desciibed 
abo-ic have not been met nith in such conditions In three patients vho gave curves 
of the type described, the sear of a healed ulcer uas found producing no obstruction or 
deformity It thus appears that the abnormal functional state of the stomach can persist 
after the healing of the ulcer 

With reaard to the question as to nhethei hyperaeiditj" is a cause of pain in ulcera- 
tion, a study of the curves shoved no constant relation between the times at uhich the 
gastiic ncidity reaches its highest levels and the time of onset of the pain unless one can 
associate the onset of late pain m duodenal ulcer vith the entrance into the duodenum 
of the highly acid after secretion 


EFFECTS OF GASTRO-ENTEROSTOMY IN THE DIFFERENT TYPES OF ULCER 

After this preamble ve mas discuss in more detail the effects of gastro-enterostomv 
on the function of the stomach m the above-enumerated pathological conditions 

1 Motor Effects — As aheady mentioned, the rate of emptying after a satisfactory 
gsslro enteiostoni’^ is alvajs considerabls more rapid than is found m the normal 
stomich Tlie aieiage time taken by the stomach to empty itself of food under the nev 
matomic il conditions is one and a quarter to one and a half hours, and this is irrespec- 
tne of tilt position of the initial ulcer With ulcers at or on the gastiic side of the 
pclorub this means tint the food leaves the stomach at a verj much earlier time than vas 
jiossible vith the pre operitne dela> When the pjlorus is tree one vould expect to find 
tint the idditionil opening increased the speed of emptying but this view does not take 
into iccount the cfiect of the chemistrj oi the stomach and duodenum m exercisino- 
1 control o\cr the mocements of these organs Thus, m duodenal ulcers associated vith 
milked Inn n before operation, a gastro enterostomv lovers acidity and sometimes 
(hmimshcs the iite of emptnng although tins remains more rapid than in the normal 
unopt rite d stomach Although the fractional test meal supplies no direct evidence on 

lu tpicstiou the sue of the stoni i is probably not a matter of aers vital importance 

iru",si’'l‘" novadaas all surgeons make the gastroenterostomy openin^^ 

U lust hrger thm the normal pa lone diameter ^ “ 

,Kvr.mnu^'Tl!r’s,r'V'‘''"f gastrectomy had been 

\ riitd 'Ilex shoved i still faster eniptamg than is seen after simple -rastro 

u tcrostoun The aaeriae time vas three-quartern of in hour It is not^orthf that 

P' “‘‘P'’ whose ssmptoms of pain and \omitmg had recurred after 

U 1 st the stem 1 h Id cc wed to function as m exit for food ’ 
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riG 32o — Chart I III Gastric ulcer after g'i«tro entero tomj' 
Pro operation curve sho^^n ui <7/<arf / F {Ftj S21> 


2 Effects on Gastric Acidity — Assuming that similar anatom'cal conditions are 
present m all cases after gastro-enterostomy, the extent to which the gastric acidity is 
reduced must depend on the relative quantities ot acid in the stomach and of alkali 

entering through the stoma 
We have no reason to suppose 
that the latter varies with the 
position of the ulcer, but ne 
have already seen that the quan 
tity of acid secreted by the 
stomach does vary aeeording as 
the ulcer is nearer the cardia or 
the duodenum 

The fractional test meal 
confirms vhat might be expected 
from the theoretical considera- 
tion of the effeet of gastro 
enterostomv in uleers in these 
diffeient situations It mav be 
stated at the outset thatvhethei 
partial gastreetomy or gastro 
enteiostom\ alone be performed 
there appears to be no difference 
in effect on the resulting acidity , 
In the cases in ivhich the formei 
operation had been performed 
the post operative reduction m aciditj"- vas no different from what one ^vould expect 
from gastro-enterostomy alone 

a Gastric Ulcer — ^The state of hyposecretion and hypo acidity associated with ulcers 
of the body of the stomach favours a large reduction m the post operative aciditj' In 
all cases free acid entirelj' dis- 
appeared from the stomach, and 
the total aciditv did not rise 
above 12 Cliait VIII (Fig 325) 
shows the post-operative cur^ e 
of the case nhose curve before 
operation is seen m Cliait IV 
(Fig 321) 

b Duodenal Ulcer — Since 
duodenal ulcers are accompanied 
bj’' such marked hypersecretion, 
a much smaller reduction in acid- 
ity after gastro-enterostomy is to 
be expected It has been found 
in\ ariabh that a considerable 
degree of aciditj exists after 
operation, and a study of the 
acid cur\es shous that a reduc- 
tion to about half of the pre- 
operatn e aciditj is the maximum 
that has been obtained That 
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FIG 320 —Chart I \ Duodeml Hirer alter ca Iro •'Hter^loni 
with nn\imuin reduction ot acidity Same case aa in Chari 
(Rig 3231 


is, the gastric secretion is non 

brought vithin the limits of normal aciditj An example of this is shonn in 
(Fig 32G) In a nunoriU of cases a condition of hjq5cracidit\ persists after 
as can be seen n C/iarl X (Fig 327), although the high acid le\cl is not non mun 
o^er such long periods, and the acidity of the resting juice is alnajs Ion J >csc c 
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shoii a large numbei of sudden drops m acidity reaching nearly to the base line Tins 
probably indicates the influx of quantities of pancreatic juice at frequent intervals 

In connection nith the small reduction of acidity effected by operation it is 
interesting to note the much greater frequency with yhich jejunal ulceration follows 
gastro enterostomy performed for 


duodenal ulcer than vhen per- 
formed for ulceration definitely 
on the gastric side 

V Pyloric Ulcer — The gas- 
tric hypersecretion associated 
until these ulcers is less than 
that of duodenal ulcer, and a 
correspondingly gieater reduction 
of acidity is slioun after operi- 
tion Chart XI {Fig 328) shous 
a typical e\iniple The reduc- 
tion IS to a subacid level, but 
free HCl ahi ays appears at some 
period of the meal 



t mil be seen from the ,,oNaUH \ i i i y | | | | I i I “1 I I j 

aboi'e obstr\ ations that the I (MCI) — ' — * — ' — ^ — ' — > — ^ — i — ! — L_ 

eiidenct of the fractional test [ — — 

meil IS distmctlv in favour of cuo shown m raaa r (rt7 S 22 'nfter 

the drainage thcorj as an e-tro entcrctomr Eo,t.opo.auvc Urporaiaa, > 

phnntion of the beneficial effects of gastro-enterostomy in chronic ulceration of 

11» Of dolayod omptj,ng .tto, 

vomiting has already 

HOURS 1- I ’ a li s 2 )r n 9 t n sA iL od mentioned 

I 1 } T I 1 r — 1 1 A— — J1 * r\P jLi- - 


- o T cAiivjauy 

been mentioned 

Of the cases evamined in 
uliich gastio-enterostomj had 
provided but little lelief of sym- 
ptoms, the majority shoued an 
absence of free acid and a vers 
low total acidity Two of these 
vere operated on again, and no 
trace of an ulcer was found , one 
being the case of achlorhjdria 
referred to abore Two cases of 
this condition and one of achyha 
gastnea were met with Thee 
presented sjwptoms ^er^ simaes- 
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SUMMARY 

1 In performing a fractional test meal the -Hithdra-vial of small quantities of gastric 
juice and their immediate filtration ire essential to an accurate result 

2 Ulcers of the body of the stomach are associated Mitli delay and hypo aciditv , 
duodenal ulcers with hurry and hyperacidity 

3 Ulcers of the pyloric portion of the stomach show a disturbance of gastric function 
intermediate between these 

4 Bile IS invariably found in the stomach after gastro enterostomy 

6 After a satisfactory gastro enterostomj’^, food always leaves the stomach more 
rapidly than is normal 

6 The post-operative reduction in acidity is greatest in gastric ulcer and least in 
duodenal ulcer, in which a condition of hyperacidity may remain 

7 The evidence of the fractional test meal supports the drainage theory of gastro 
enterostomy 

In conclusion, I wish to express nij gratitude to Mr Geoffrey Jefferson, who has 
been responsible for most of the operative work involved m this investigation, for Ins 
■Tssistance m odt-inimg' the resnte quoted, ami Air t/ie many tisefui suggestions fie Ins 
offered 
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stretched across tire anterior and lorrer aspect of the cyst, and bound down to it by peritoneum 

(^/g 330) The second part of the duo 
denum turned doynuards m the normal 
manner, and only its upper ty o thirds 1 ly 
m intimate relation yith tlie cjst The 
duodenum yas decidedly distended from 
the pylorus as far as the point yhere the 
superior mesenteric vessels crossed its third 
part Bej ond this it y as contracted The 
doynyard thrust of the cyst on the root 
of the mesentery appeared to have caused 
a partial obs^^ruction of the third part of 
the duodenum between the superior mesen- 
teric vessels and the spine, after the manner 
of a chrome duodenal ileus * 

A stomach tube yas passed at this 
stage m order to get rid of the trouble 
some distention of the stomach and upper 
duodenum The hepatic flexure of the 
colon yas displaced doy awards by the cyst 
and lay completely beloy it As there y as 
ecadently no adequate outfloy from the 
cjstic dilatation of the common duct into 
the duodenum, and as the first part of the 
duodenum lay m easy apposition yitli the 
cyst, it yas decided to perfoim a chole 
docho diiodenostomy This yas done bj 
two rows of fine catgut with the aid of 
clamps The cyst wall yas quite as thick 
as that of the duodenum, but tough and 
fibrous, so that the needle yas drayn 
through it yith some dilTiculty The 
clamped external fistula was next packed 
round ivith sy abs and the clamp remm ed, 

y hen rather more than a pint of green y atert 
bile escaped The fistulous tiact y as excised, 
the opening into the cjst enlarged, and its 
cavity sy abbed dry It appeared to be lined 
by a pale mucosa yh'ch yas intimately 
adherent to the tough fibrous yall The 
slit like orifice of the cj s^-ic duct could noy 
be seen in the right and upper region of the 
cjst, and a small probe inserted into it 
passed leadilj into the gall b'addcr The 
opening of the hepatic duet into the cyst 
y IS not definitely made out, but it yas 
situated more posteriorly and to the left as 
f ir as could be made out bj es ternal palpa 
ton The hepatic and c^stlc ducts were 
not dilated 

The opening from the cj st ^ la the^loy cr 
part of the common bile duct into the 
duodenum could not be found though — 
pidging bj the absence of icterus — it must 
lla^c been more or less pitent The stoma 
from the c^st into the duodenum was 
examined, and yas large enough to admit 
a finger readih A small piece of the yall 
of the c\st yas excised for microscopical 
examinition, and the opening in it yas 
sutured in tyo laaers The abdominal yall 
yas closed yathoiit drainage 

SUBSLQLI XT PltOGBESS — BllOUSCOmit 
mg yas aerv persistent for the first yeeK 
after operation, and caused so much anxietj 
that I cons'dered the ad\ isabiliU of dicading 

the stomach it the piloriis, closmg the p , 

distal end, and implanting t’ c proximal end into the side of the first jejun il loop as in 
gastrectonia rrom the scaenth daa, hoaaeaer, the aoniiting ceased, and the pit ent s eo 



/•ly 331 — B'ldio-'rim showing ciwU of cv-t 
baniim after choledocho-diioclenostonn ID) -O 
(C) I anum in cyst (S) Eanum pu hed in*o upper I 
btom icU 
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The size of the cj st vines in different cases, but it is commonly described as the size 
of a cocoa-nut or a man’s head In my own case (Case 1) the cyst so nearly filled the 
abdomen that the first doctor the patient consulted made the diagnosis of advanced preg- 
nancy As the cyst enlarges, the first part of the duodenum is sometimes pushed dov n- 
vards, while the anterior laj^er of the gastroliepatic omentum is stretched over the anterior 
Vi all of the cyst In other cases, as in my own, the pj lorus and duodenum are stretched 
across the anterior wall of the cyst, to -which they are bound down by peritoneum (Ftg 330 ) 
The hepatic flexuie is usually thrust downwards and to the left by the enlarging evst 

A feature in my case, which has not been recorded m others, was the marked obstruc- 
tion of the third part of the duodenum by compression behind the superior mesenteiic 
vessels, due to the downward thrust of the cyst on the small intestine and root of the mesen 
teiy It is possible that this condition of secondar3' duodenal ileus was responsible for 
the frequent gastric jiain recuinng an hour or so after food 

The gall-bladder has generally been found to be more or less emptj , as m m3' case, 
though sometimes it contains enough bile to form a small palpable swelling immediateh 
above the large cyst In some advanced cases the liver has been involved m biliar3 cir- 
rhosis, secondary to the obstruction of the duct The portal vein lies behind the 03 st, 
and the hepatic arter3’- is displaced to the left The tendcnc3' of the C3'st as it e-vpands 
IS to grow , from the site of its origin m the supraduodenal 01 retroduodenal portion of the 
common duct, dow nw ards and to the right, so that the normal low er end of the duct comes 
to he in the left or medial w all of the C3'st This direction of the grow th is probibly the 
line of least resistance under the mechanical pressure of the surrounding \ iscera, notablv 
the Iner, which prevents an3' marked expansion upw'ards It will be noted that the C3'st 
primarily encroaches on the subhepatic fossa of the peritoneum, or light kidne3' poucii 

Structure of the Cyst Wall — The thickness of the evst wall varies considerabl3’- m 
different cases In some recorded cases it has ruptured at once on manipulation In' the 
surgeon , in others it is described as thick, tough, and opaque In m3' case it was about 
as thick as the duodenal wall, but much tougher, so that it was a matter of some dinicult3 
to push an intestinal needle through it It w'as 3'ello3v in colour and opaque Transserse 
sections of the C3'st wall after fixing and staining vcie 2 5 mm thick The histological 
structure as seen m transa'erse section avas as follows The mucous membiane lining the 
C3'st had entirel3' disappeared from the portion examined and the wall 3 vas composed of 
dense fibrous tissue, w itli a la3'er of endothelium on its outer aspect 33 here the peritoneum 
was adherent to it A sunilai absence of the lining mucous membrane was reported b3 
Kremer^ in sections from his case In the case reported b3' Reel and BiirrelR the evst 
33 as lined by a single laa'er of columnar epithelium, and the 33 all contained some isolated 
lobules of In er cells Since the C3 st 33 is adherent to the In'er m this case, it is possible 
that the lobules 0103' has e been stripped ofl from the In'er during separation of the C 3 st 

Etiological Factors — 

Age — The aserage age at 33 Inch ssmptoms first arose 33 as from 12 to 1 1 sears in 
Wallei s series of 35 cises A tspical C 3 St of the common duct, 3 1)3' 2 5 cm m size, 33 as 
noted bs' Heihger" m a full-time foetus It 33 as associated 331 th a congemt il diaphragmatic 
hernia Oxles ® m 1883, abo reported a case in an infant, age fise 33ceks, m 33 horn tlie 
S33ellmg had been noticed from birth These t33o cases aflord coniincing c 3 idcncc that 
the condition originates m some congenital defect of the duet That the enlargement of 
the C 3 st IS sometimes onR 3 er 3 SI 033 I 3 progressn'e is pro3 ed bs' the case of Reel and Burrell 
33 hose patient, age 56 33 hen operated on, had noticed the S33ellmg from the age of 20 It 
330uld appeir that the C3St mar enlarge sIowR' for seaeral 3cars 33ithoiit producing s3'ni 
ptoms and that the characteristic ssmptoms pain and jaundice, are only produced when 
the C3st has reached such a size as to cause mechanical obstruction to the duodenum md 
lo33cr part of the common duct 

Set — Of the II recorded cases, 30 occurred m females, a percentage of 88 females o 
12 males I his marked preponderance of females sho33s m interesting jiarallel 331th tic 
sex relationship m congenital dislocation of the hip md its explanation is ecjualR obscure 

Heredity — lliere is little esidence that hercditars influences bear iin part in t ie 
etiologa of the condition It is suggests e that the three children m the same f imil\ w 10 
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on lespnation and on palpation than does a cyst of the common bile-duet Examination 
of the hver by ^ rays after inducing pneumoperitoneum, would probably demonstrate 
the intrahepatic situation of the hydatid cjst Pancreatie ej^sts, with the exception of 
pseudoc 3 ^sts m the lesser sic of the peritoneum, seldom attain a size comparable mtli 
that usual in cyst of the common bile duct, and the pseudocysts are ini ariablj^ preceded 
by severe trauma It must be admitted, lion ever, that a cyst arising in the head of the 
pancreas might pioduee S 3 TOptoms and phy-sical signs that could not be distinguished 
■with any eertaint 3 " from C 3 ’-st of the common bile duct 

Treatment and Prognosis — Two factors have combined to gn'e a deplorabty and 
quite unnecessarily high death-iate to the cases that have hitherto been operated upon 
In the first place, operation has been deferred until the patient has become profoiindh 
ill from jaundice, with pain and vomiting, and is little able to stand a major opentne 
piocedure In the second place, and more important, the operating surgeon has too 
often been unfamiliar with the condition, and has consequently adopted inappropriate 
measures Three cases liav'e been treated by extirpation of the cyst through failure to 
leeognize that the ‘cj'st was an essential though abnormal part of the common bile duct 
These cases were inevitably fatal Twenty-tv o cases hav^'e been treated by incision and 
external dr image Of these, 20 hav^e died (one survav'ed three years with a fistula, and 
died of phthisis) while 2, Reel and Burrells case® and McConnells case®, were in good 
health when the case w’as reported, though one required secondarj drainage of an abscess 
m the sac This abscess apparently led to shrinking of the cj^st The formation of an 
external biliary fistula plainly affords v'^ery little hope of relief for the patient It is less 
disastrous than extiipation of the sac, but a permanent leaking of bile from the wound 
IS a deploiable prospect for the patient Moreover, the fistula tends to close, vilien the 
swelling of the cyst ivill usuallj' recur 

The onl 3 ' rational treatment consists in the formation of a permanent anastomosis 
between the dilated bile duct and the ahmentarj' canal The stomach, duodenum, or 
jejunum maj'^ be utilized , but a fistula with the duodenum giv'es the nearest approxima 
tion to the normal, and is to be preferred, as it presents no great technical difhciilties Of 
3 cases m which a primary anastomosis was made, 2 recovered and 1 died In the fatal 
case the cyst was drained externally at the same time Primarj’- di image with eholedoeho 
enterostomy as a secondary operation, was performed in 8 cases Of these, 5 recovered 
and 3 died , but in the three fatal cases it w ould appear that the attempt it anastomosis 
wms not altogether successful 

Primary lateral eholedoeho duodenostomy, without drainage, would appear to be 
the operation of choice It is necessary to evacuate some of the contents of the cyst in 
order to effect the anastomosis, but this can readilv^ be done with an ov'arian trocar or a 
large exploring syainge Temporarv external drainage of the cyst may be adopted as a 
palliative measure if the patient is in a critical condition , but the prospect of lasting 
relief fiom drainage is remote, and the anastomosis should be undertaken as soon as the 
patient’s condition w arrants it In the ev'ent of severe post operative vomiting, div ision 
of the pylorus, with invmgination of its distal end, ind implantation of the proximal end 
into the side of the first jejunal loop, may be considered, but it is certainlv not require! 
as a rule 

I am indebted to my colleague. Professor W E Fothergill, both for the opportunitv 
of opeiating on the case herein recorded, and for the tw o diagrams llustr iting the condition 
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THE EEITISH JOURNAL OF SURGERY 


Before the operation, a specimen of urine liad been saved for examination Analjsis 
showed a trace of albumin, but no sugar Cammidge’s pancreatic test vas positne 

The fluid removed from the abdomen was examined, and found to be hintly alkaline 
and to contain an active staich-splitting ferment very slight digestive pmver on albumin 
Deposit of the fluid contained blood and numerous pus cells no organisms in films 
Cultures steiile 


PosT-aiOKTEir Ex'amination — The following is an abstract of the notes — 
Macroscopic diagnosis Hajmorrhagic pancreatitis Fat necroses vere found 
throughout the peritoneum, including the under surface of the diaphragm Operation 
drainage tubes in lessei sac and in the pelvis Cloudy, sanious fluid m the lesser sat 



Fig 332 — Round ^orm found pO'it mortem in pancreatic duct (d) Huodumm lA) orm nuduct 
(S) Stomadi turned up (H) n-croorrhase m pancreas 


Some pus in the pouch of Douglas m-pei-cniia of Aiscenl peritoneum vith earh 
fibrinous pentonitis 

On opening up the duodenum pirt of an Ascans hmihricoidcs vas found project! ^ 
from the ampulla of 'S ater into the lumen of the gut (Fig 332) The pancrcat/c c ac 
vas then split up and the body of the ascaiis ms found passing along the duct an 
then turning round into the duct of Santorini, so that both ducts f , 

blocked Bile staining of the terminal inch of the duct of tVirsung, and di a a i 
the common bile-duct nerc present, and bile could easily be expressed ^ , 

bladder into the duodenum Greit congestion of the lungs Liser fattj 
fat V Oman Healing a aricose ulcer n as found on the left calf 
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KAEB OE OBSCUEE CASES 


PARTIAL OBSTRUCTION OF THE PANCREATIC DUCT BY 

ROUND WORMS 

B\ Lieut -C oiONFi* NOVIS, IMS.Bombat 


Tjie presence of rrorms in the pancreatic duct must be rare, and though these parasites 
often inhabit the intestine in Eastern countries, on no previous occasion liave I found 
them blockin'^ a duct, but have frequently observed them free in the peritoneal cavity in 
eases of perforation of the intestine and in one of my cases a bunch of fifty- nine norms 
caused acute obstruction 

B H, a Hindu female, age 12 years nas admitted to hospital on April 6, 1922 

tor recurring attacks of severe abdominal pain 

The histori, as is usual nith Indians of the hospital class, was indefinite Hei 
appetite had been poor, and she had had no desire for food for some weeks Eight daj^s 
previous to admission she nas suddenly seized uitli severe pain of a colicky nature in the 
abdomen, end vomited once , after two or three hours the severe sjraptoms subsided 
Icaiing a dull continuous pain m the epigastrium Similar attacks occurred at irregular 
intervals (once or tnice m forty-eight hours), but there was no further vomiting Her 
health in the past had been good, and as far as could be ascertained, she had had no 
prcMous abdominal trouble 

Ov Ad-mission — The patient nas thin, but hei condition was fiirlv good Pulse and 
respiration normal , temperature 99° Abdomen no distention The recti weie rigid 
over an indefinite tender snclhng in the epigastrium , but the rest of the abdomen uas 
quite soft, and moved freely Motions uere regular and to all appearances normal (un- 
fortunately no analj'sis uas made) Urine uas normal 

The patient uas kept under observation for some days, during uhich time she had 
scieril severe attacks resembling renal or biliary colic, uhich had no relation to food or 
moienient The temperature varied from normal to 101°, but lacked the remilai 
characters of a septic chart Blood and a ray examinations did nothing to further the 
diagnosis, except from a negative point of vieu 


A provisional diagnosis of pancreatitis uas made Laparotomy was performed on 
\pril 17, and a greitlj enlarged pancreas exposed between the stomach and trans- 
^cTsc colon The stomach, gall-bladder, bile passages, and the ampulla of Vater uere 
pilpated to exclude calculus, and found normal An incision uas then made in the 
pancrcis from head to tail, opening the pancreatic duct, from uhich a full-sized livmo- 
round u orm and i parti illj disintegrated one u ere extracted The incision m the pancreas 
uas muted uith interrupted catgut sutures and the abdomen closed, leaving a soft rubber 
cigarcltc drim doun to the pancreas, uhich uas remosed after forty-eight \ours 

During comalcscence several round norms uere passed after administration of 
smtonin, and the patient uas discharged on iMaj 10, looking fat and uell, uafh a healthv 
qipetite There uas no recurrence of pam after the operation ^ 


INTESTINAL OBSTRUCTION FROM HYDRONEPHROSIS 
IN A PELVIC KIDNEY 

11 TEMPI E MLRSELL, OBE. Jouaxx-ksbutg 

J'‘^tifj record - 

the foUoumg hi’stor; ’ pasf; 

- ;= r. - 
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a bowel tumour causing a constriction of the lumen These attacks became more pro 
longed, until one of them lasted tuenty-tour horns When seen by his doctor there 
uere t 3 Tical signs of obstruction, vomit was already evil-smelling, tlieie was much 
colicky pain and visible peristalsis , but the pulse was still slow a'nd strong As on 
previous occasions, an enema had immediate results, fmces and flatus being passed with 
considerable relief Twenty -four hours later, the symptoms reeiined in an aggrarated 
form, the face having a pinched appearance, the breath being foul, and jaundice being 
present As the condition was most urgent, his doctor operated immediately at the 
patient’s farm, many miles away from any large centre The condition found was 
“ a tumour, the size of a big fist, b mg over the sacral promontorj'^, and in the laj'ers 
of the mesentery which was tightly stretched over it, the bowel below this being 
collapsed The tumour was fluctuant, and except tor hanging over the brim of the pehis, 
was sessile After packing off, the sw^elling was incised and the contents were found 
to be mine On examining the inside of the cj’st two dimples were found, but no openings 
therefrom could be made out The bladder was filled up with boric lotion, but none 
appeared in the cyst The lining of the cyst resembled that of the urinarj’^ bladder, and 
it had a distinct muscular wall apart from the mesenteric layer It appeared, therefore, 
to be either a sacculation of the bladdei or an enormously dilated ureter The sac w is 
drained by a rubber catheter and attached to the parietal peritoneum Three daj's later 
the sac was found to dram out about S oz of blood-stained urine to everj"^ 10 oz of clear 
urine passed per urethiam The bladdei urine cont lined no albumin There was the 
history of a bullet w'ound in the legion of the left kidnej' in 1914, making it not 
improbable that left ureteral stricture might have ensued All sj^ptoms of intestinal 
obstruction subsided and the patient’s general condition is excellent ’ 

So far, the historj’’ is that given bj' his oavn doctor, who, faced watli a case of extra 
01 dinar j’’ difficult}', dealt with it with great judgement and under most trying conditions 
On Jan 29, 1921, the patient W'as admitted to the Johannesburg Hospital under 
the waiter’s care A Jaques catheter was still draining the median supiapubic wound 
and urine escaped therefiom There was pus in the cathetei urine, none in that passed 
pei urethram The specific gravity and tiie urea percentage differed in the urine fiom the 
tivo somces An attempt at pyelognphy, by means of collargol injected througli the 
sinus, failed owing to insiifiieient collargol being available The use of sodium bromide 
for the purpose was not known to the w liter at that time Cystoscopy reieiled no 
evidence of bladder diverticulum Catheterization of the left ureter gave a free secretion 
of a normal urine Methylene blue injected through this left ureteral catheter flowed 
back into the bladder, but w'as not evacuated through the catheter in the sinus Hence 
the sinus, whatever its charactei, had no communication with the left kidney and ureter 
Methylene blue by the mouth was excreted both by the urethra and by the sinus catheter 
Hence the sinus could be stated to communicate with the right kidney or ureter A 
ureter catheter w'ould only pass one third of an inch on the right side, hence there w is 
obstruction of some kind, and the right renal pelvis could not be injected from below 
Opekation — On Feb 14, 1922, the WTiter made an oblique right lumbai incision 
Dr Brebner assisting No kidnev was found in the right loin The former anterior 
median incision w as re-opened, and the right kidney found at the brim of the true peh w 
The loin incision was extended downwards and forwards, the kidney pushed up into i 
by the assistant’s hand in front A h} dronephrotic kidnej was reniorcd No true 
pedicle could be separated out so as to define the vessels and ureter accurateh Ligation 
W'as m ide through the hugely distended but flabb} peh is, and the kidnej and as nine i 
as possible of the pelvis were removed 

On examination, little secreting tissue remained m the remored kidne} 

The patient made an excellent recoa er} , and has been at w ork as usual on us u" 
since This can reasonably be accepted as a congenital!} misplaced kidney wit i 
sequent h} drontphrosis causing the unusual complication of intestinal obstruction 
Up to the last attack the renal distention w as apparent)} intermittent , nut 
time of examination and operation was probablj permanent 
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PELVIC HEMATOCELE IN A MALE, UNNOTICED UNTIL INFECTED 

FROM THE INTESTINE 


B\ W G SPENCER, London 


IS i™., 1916, i private, serving in Eg5-pt, shamed Imnself lifting ammunition, and 
LcquTntI he iloJed a left inguinal hern.. In July of the same year, m Jan»c, an 
csplos.on rendered him unconscious tor tno d.js He was subsequcntlj. »<!"'■««■* 1° >''' 
Maudsley Hospital on account of shell-shock , afterwards lie was transleiTcd to the 4t 
London General Hospital, and next to a convalescent home, vhere, after three veeks, he 
^Nas operated upon for left inguinal hernia The prolapsed omentum vas transfixed and 
ligatured tightly He got up after three ueeks, and was considered fit for active se^'^ce 
Fne ueeks after the operation for hernia, in November, 1916, he vas seized uith diihcult 
micturition uithout apparent cause, and a swelling uas found in the hj’pogastnum vhich 
was not remo^ ed by the passage of a catheter His temperature rose to 102° Theie was 
a tense siielling m the centre of the hypogastnum, reaching tvo-tlurds of the distance 
from the pubes'’ to the umbilicus It was dull to percussion, could he swaj^ed from side 
to side, did not bulge into the rectum, and remained unaltered when a catheter was passed. 


through iihich less than 2 oz of urine escaped 

It was supposed that he had an abscess m the cavum Retzii After making an incision 
and separating the iccti, indurated tissue vas reached but on scratching through this the 
bladdei iias opened After suturing the nails of the bladder an opening nas made 3 ust 
above, nhen a quantity of grecnish-bliie thick fluid escaped fiom a smooth-walled sac 
situated uitluri the peritoneal cavity No actual clot nas met nith The cavity nas 
drained for a feu dajs, after uhich the wound healed without complications 

It IS not clear w hether the strain or the explosion w'as the cause , there is a thud 
possibility — ^liaimorrhage from the stump of omentum after the hernia operation , but 
there w is no sign of omentum in the abscess At any rate, the condition passed 
unnoticed until infected from the intestine 


ENDOTHELIOMA OF THE LEFT KIDNEY EXTENDING DOWN THE 
URETER AND PROJECTING INTO THE BLADDER REMOVAL 
DEATH FOUR MONTHS LATER 


Bx W G SPENCER, London 

Ox Inne 15, 1915, a worn in age 4-5, was admitted to the Westminster Hospital com- 
phnung of hemiliiria and a lump in the left loin For two jears she had passed blood 
in the urine it irrcguhr mterxals, but m her mmd this was contused with equally irrenumr 
m icks of mcnorrhagn She had had pain in the left lorn on and oft for six monlhs“anH 
for 1 foilnight had noticed a lump there ’ 

Iht left lorn was filled hs i finn tumour of the shape of the kidney and about three 
■nus Its sin ,t w IS not tender, md l.ad the descending colon m front of it Throurt, 

proieetmg from the left ureteral orifife 

u 1< I 1 I "r induration, but through the rectum the left ureter 

unikl Ik truul upwards forming a cord the thickness of the finder 
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and on dividing the ureter between clamps it proved to be thickened to the size of the 
finger by infiltration of its %vall and not bj' the dilatation of its lumen The abdomiinl 
incision ivas now earned upwards over the line of the ureter into the loin and the peritoneal 
cavity opened The hand in the peritoneil cavity failed to discover any extension of the 
disease outside the capsule of the kidney, and the kidney and ureter vere leadih remo\cd 
hilst this part of the operation took thirty-five minutes, the suturing occupied tv ice 
that period , one drain was placed in the loin, and another between the front of the broad 
ligament and the bladder Healing occurred without complication, and the patient was 
discharged at the end of the month She was seen once afterwards, appaiently doing 
well , but four months aftei the operation she was admitted to the Infirmar}'^ in i ven 
weak state, complaining of pain in the left loin and over the pubes The abdominal scar 
was sound, and nothing was discovered on palpating the abdomen There was no post 
moitera examination 

Pathologicai DESCRipTioisr (by the late Dr R Hebb) — The kidnej tumoui removed 
had retained approximately the shape of the kidnej% and was about three times the size 
On section, the pelvis and eahees were found dilated and filled with whitish, semi-fluid 
grumous material , the solid part was formed by a vascular new growth Jlicroscopic 
sections showed large alveoli lined bj^ columnar cells, but the cells towards the centre of 
the alveoli were spheroidal Blood-\ cssels were seen in the wills of the alveoli The 
meter was regularl}’- thickened and oedematous, the cedematous tissue being formed 
soft mj'xomatous malignant infiltration, chiefly composed of small round cells of i 
lymphatic type The growth in the bladder had the structure of a villous tumour, 
a central blood-vessel being surrounded by endothelioid cells Dr Ilebb considered the 
disease to be in endothelioma 

Presumably death followed infiltration by the growths of the region of the solar plexus 
and receptaculum chyh 


LARGE INTRAPEHITONEAL PAROVARIAN) CYST DISAPPEARING 

AFTER DRAINAGE 

By tv G SPENCER, Londov 

Tun patient, age 54, had suffered from indigestion all her life, but otherwise was in fairh 
good health up till three years previous to admission , at that time, soon after tlit 
menopause the abdomen rapidly increased m size, and at the end of one month was 
enormously distended She w'as then admitted to the Lambeth Infirmary and the 
abdomen wms tapped , a large quantity of fluid W'as withdrawm For a short time the 
abdomen remained normal in size, but soon filled agiin Altogether the patient was 
tapped four times in two months She was then discharged from the Inflrmari, md 
remained fairly comfortable for a period of two j'ears 

When admitted to the hospital in June, 1916, the patient was much wasted and ier\ 
weak , the abdomen was enormously distended , a rectocele of the size of two fists was 
protruding through the anus On further examination, the abdomen was found to c 
distended°with fluid which gave a marked thrill The protrusion was most marked towards 
the middle line as compared with the flanks , in the epigastrium the protrusion was 
resonant, the rectocele was irreducible owing to tension, and on the protruding pif 
was an ulcer the size of a five-shillmg piece The most probable diagnosis seemed to Uc 

that of a ruptured ovarian C3'st . 

Under general anaisthesii a small incision was made m the middle line below 
umbilicus and hvenUj pints of thin brownish fluid were drawn off The opening was icn 
enlaiged, and the hand inserted into the caam of an enormous unilocular cast wlucli c 
tamed mans handfuls of soft white fibrin The whole of the cast caaitj was ° 
with the hand , it consisted of a thin wall which had become closeK united ba sas 
adhesions to the parietal peritoneum and practically fused with it near the tege 
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found to be considerable faecal fouling of the peritoneum The ivliole colon uas distended, 
and the lo-uei part full of him faeces A small annulai carcinoma -was found at the 
rectosigmoidal juncture and at the apex of the sigmoid loop Mas a circular gangrenous 
area the size of a five-shilling piece , in the centre of this uas a perforation the size of 
a shilling The loop was emptied as far as possible, and a Paul’s tube tied in lie did 
not survive the night, and the autopsy confirmed the operation findings, and in addition 
showed multiple diverticula in the whole length of the colon, quite as numerous in the 
ascending colon and crecum as m the sigmoid colon 

I behe^^e I am quoting Sir Beikeley Moynihan correctly when I say that he teaches 
that diverticula in the ascending colon and caecum are exceedingly lare , and I think this 
case interesting for that reason In addition, it Mou’d appear that the flooding of the 
peritoneum ivitli the contents of the large intestine is a very diffeient proposition in 
regaid to piognosis from similai lesions of the upper part of the gastro intestinal tract 
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The Surgical Diseases of Children a Handbook for Students and 
Fredcriciv C Pvbus, M S , F R C S , Assistant Surgeon, Royal Victoua 
Demy 8vo Pp 408 + m, ivith 288 il'ustrations 1922 London H 
1 8s net 


Practitioners B% 
Infirmarv, Newcastle 
K Leii IS &, Co , Ltd 


This book repiesents the piactical clinical teadiing of the author in the wards of a childien’s hospital 
\\ t leel quite suie that the actual demonstr itions, ofnhich this is the mere book of words, were 
nill ot piactital value, and the tollection of illustr itions, most of them photographs, is m itself 
most attraetne <= i > 

The text, however, is disappointing because it is so elementary Apart from the illustrations the 
book does not gi\ e as much inform ition ibout the important surgical diseases of childhood as is 
to be found in a general text book Such subjects as cleft palate, club foot, congenital dislocation 
of the hip, infantile paralysis, and surgical tubereulosis, about which we might naturally expect 
full and explicit teaching as to treatment aie de ilt with very much as w'c find them in an ordinary 
text book On the other hand tlieie is i disproportionate presentation of rare abnoimalities of 
little surgicil importance, such for example as siipernumeniy digits, clubhand, and pseudo 
coxalgia In the article on fractures, the suspension method of treating fractured femurs m 
children is not dealt wath, avhilst the treatment bv plating is mentioned md illustr ittd 

As an elementarj exposition of surgical practice, as seen in a children’s hospital, the hook is 
short simjile, and clear, md as such would be invaluable for nurses and dresscis 


Cancer of the Breast and its Treatment By W Sampson Haxdlcx, itl S , M D , Lond , 
F R C S Eng , Surgeon to the Middlesex Hospital and to its Cancer Cli iritv Second edition 
Pp 111 + xvn, illustrated m colour and black and white 1922 London John Miirraj 
30s net 


la is sixteen years since Handley’s Carcinoma of the Breast was first published, and the views 
then set foith line undoubtedly won widespread acceptance By the permeation thcorj of 
dissemination the author has put the surgical treatment of carcinoma of the breast on a scientific 
bisis The second edition will be welcomed by all who know Jlr Handley and his woik It hn“ 
been thorouglilv revised, the chapter on the natural process of repaii m caicinoma, based on 
the authoi s Hunterian lecture on The Natural Cure of Cancel ”, has been rewritten, and new 
chapters on radiological treatment, recuriencc and its opeiative treatment, Paget s disease of 
the nipple, 'jmphangioplasty, and injury is i causative factor in carcinoma, liave been added 

The author, whilst fullv iccogmzmg the import ince of comparatne experimental methods 
of reseaicli, still lais stress on the value of the study ol p ithology ind morbid anatomy is a meins 
of ascertaining a grcit deal m relation to cancel and its method of spiead iMost of his work his 
been b ised on the microscopic stud\ of I irge areas of tissue taken fiom the neighbourhood of 
carcinomatous growths, and the same method has been used in his mvestigition of Paget’s disease 
and melanotic sarcoma 

The chapters on the radiological tieatment of caicinoma of the breast ire a valuable help to 
those who have to deal with this distressing disease, and come at a time when interest in this 
method of treatment is rapidly gaining adherents, and when dehnite instructions as to apphcafioii 
aie to a great extent 1 icking The author says that no case of earemoma of the bre ist should be 
treated by ^ ravs oi ladiuni alone, except under the following conditions refusal of opcritioii 
by the p itient, old and feeble patients with itropliic cancers, and patients suflcring from di ibetcs 
Ol cardiac or renal disease He is strongly of the opinion that the radiologist should work in con 
junction with the surgeon , he should see the case befoie operation, md note the exact position 
of the primary growdh so th it he may irradiate i ciicle of tissue of ibout 12 to 14 in in di inictcr 
with its centre it the posit'on of the growdli and not of necessity' at the nipple, or the centre o 
the breast Special care should be tikcn to ii radiate the approximate position of the microscopic 
growing edge of the tumour, and extra exposures should be applied to the supraclaiiciilar tri ing c, 
anterior mediastinal glands, and lateral chest wall An a ray exposuie before operation, am 
exposures for three months after, ire adi oc ited is i routine Supraclai icular glands, it cm irg 
and hard but not fixed should be removed it the primary operation, but the author now ilepe 
more frequenth on the insertion of tubes of radium at the time of the operation He . 

tube m the supraclavicular fossi ind one m each of the upper three intercost il spaces close 
edge of the sternum In this wav it is hoped to reduce the recurrences in these ircis to t 
factory figure of ’i per cent, as seen in the skin The anterior mediastinal gl mils ,{ 

but occasion illy attacked and then only when the growdh is m the inner qiiadr int ol t ' , 

or when the pectoraiis muscle is definitely infected The only' satisfactory method ° . 1 ,^ 

radium is by burying it in the diseased tissues In mmv cases especially ol siipmc' i 
glandular enlargement associated yyith pain due to pressure on the briclnal plexus, j 

the insertion of tubes of ridium wall frequently relieve the pain, cien ii the gro 


materially arrested , , „ , p ti,„ nnnr ition of 

Chapter 17 deals with the indications for, and method of perform nice of 
lymphangioplasty According to the author brawny arm’ occurs in one oii ° „, 5 ocnfc<l 
of cincer of the breast It is clue primarily to permeation of the lymphatics and t 
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Cancer Its Cause, Tieatment and Prevention H\ A 1' Hi,\mi M 1) , Plusu mii Dnlluld 
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t ]s i^rjtten from the point of view of i pliysician iiliose aim is to demonstrate the 

praeticaUessons to be deiived from i clinical study of his patients , and is regards diagnosis, both 
e localisation and the natuie of the lesions, there is much that is useful and instructne 
le author lays stress upon the importance of knowing about the beginnings and the course of 
aeveJopment of the symptoms , he emphasizes the need for the most careful neurological exnmim 
bon, hut issues a warning against being ‘too subtle’ m the interpretation of the signs obsened 
tais views upon what he terms ‘encysted serous meningitis’ are sound, for he lecognizes that more 
or less Jocateed collections of cerebrospinal fluid are not infrequently found in connection inth 
tumouis, and he nghtlj lejects the term ‘pseudo tumour’ In this connection Prof Pierre Mane 
icmarks in his preface, in charicteristic phrase, “II n’y a pas de pseudo maladies, il n’l' a qiic des 
erreurs de diagnostic” j e i > j i 

From Wie surgical point of view the book is dis ippointing, and contains but little helpful 
mateiia The dangers of the two stage operation are rightly pointed out, and the fundamental 
importance of operating before symptoms of general pressure haae appeared, or at least before 
they have become pronounced is fully appreciated But whilst the author recognizes the fact 
that radical operations upon the left eeiebral hemisphere rarely either produce or aggraiate 
distuib inces of speech, he perpetuates the erroneous be'ief that a simple ‘decompression’ on the 
left side is liable to cause such sj^ptoms Attempts to remove auditory nerie tumours bi the 
tianslabvrintliine route ire rightlj^ condemned, but nothing is said about the mtracapsular opera 
tion for their lemoval Curiously enough, the surgery of pituitary tumours is scarcely mentioned 
The tables of cases operated upon are not verj-^ instructive The first, though entitled 
“ Radical Opeiation upon 21 Tumours m the Cerebral Hemisphere”, contains but 13 cases m which 
the piesence of a tumour w is actually verified It is remarkable that in as many as 0 of these 
13 eases papiflocdema was absent One is unfortunately left in doubt as to what is meant bi 
‘radical operation’ The second table contains details of 18 cases of tumour m the posterior 
fossa, ot which 0 weie extraceiebellar, 5 intr icerebcllar, 2 mtrapontmc, and 2 cerebellar C 3 'sts 
The results as shown m these tables are not particulailj^ encouiaging, and whilst it niaj perhaps 
be thought that with tumours of the eeiebral hemispheres a percentage of 35 cases in which “not 
onlj"- was life preseived but foi a long while the patients were capable of working” is not to be 
despised one can hardly agree that wath tumours in the posterior fossa ‘20 per cent of good results 
should be consideied txtraoidinarilj'^ satisfictorj'” The number of cases is, howeier, far too 
small to permit operative results to be fairlj’^ expressed in the form of percentages, and the fact 
that six different operators were emplojed detracts still further from the aaliie of any conclusions 
to be detived from a stud 5 '' of the tables 

The book is one for the general phvsieian, the general practitioner, and the student, rather 
than for the neurologist or surgeon, and maj^ be regarded is a useful and instructive senes of 
clinical lectures admirably piesented 


Infections of the Hand a Guide to the Suigical Treatment of Acute and Chionic Sup 
puiative Processes in the Fingers Hand and Foreaim Bj Allen B ICanai el,^ M 1) , 
Chic'igo Fourth edition, thoroughly leased Medium Sio Bp 500 -him, with 185 illiis 
trations 1921 Phil idelphia and New York Lei li Febiger S5 50 
The subject of this book is one that commonly does not receive enough ittention cither in teachin" 
or in practice, though the lesults follow mg in idequato treatment of an acute infection of the hand 
may be disastrous to the patient and discreditable to the siugeon Proper treatment of the 
condition can oiilj be ipplied with a thorough understanding of the underljang problems— p itlio 
logica’ and anatomical — which are wed set out in the book before us The work has reached ifs 
lourth edition and the preaious issues haa'e been noticed in these pages, so that it need not again 
be reaiewed in detail In the present issue the whole text has been reused in the light of know 
ledge concerning certain acute infections gained during the war, and i short chaptei on the means 
of restoring function to a disabled hand h is been added The numerous illustrations are excellent, 
and add greaflj to the a alue of the book 


An Index of Prognosis and End-iesults of Treatment Bjf Vinous Writers Bditid ha 
A Rendll Shout, MD, BS, B Sc , FRCS, Hon Surgeon Bristol Road 
Examiner for hrst FRCS Thud edition, reaised ind enlarged Roy 8a o Fp rti a 
1922 Bristol lohn IVright i Sons Ltd 42s net 
IVn are viad to see another edition of this useful hook it c m still be cl iimcd for it ^ 

unique '’We know no other place m winch the practitioner or specialist can find without la 
search the stitisties and othei information which aaall guide him m idaismg his , 

best hue of treitment This applies partiuilarla to the surgeon Surgera clnms ‘*'5 Aep 
of this aoliime, perhaps because the results of operations lend themselaes more to 'nrressuc 

than most methods of treitment Another great aaUie of such a aolume th it ^ 
editions can throw a useful light on the progress of medicine As the ° 

preface to this edition, there is now ea idcnce in such diseases as epithelioma of tlie lip, sir „ 
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hue been levised and added to One of the chief itti actions of the book non, as before, is the 
careful and beautiful plates and diagrams It is perhaps doubtful nhether the representation of 
the hands of the operator and his assistant in so many operations adds to or detricts from the 
^'lhle of the pictures, and in any case the naked fingers placed in open noiinds, especially in those 
of joints, IS not in conformity nith up to date technique 

In the section on fractures ne think that undue piominence is given to complicated plaster 
of Pans methods and also to details of wire suturing, uhilst both plating and pegging are dealt 
vith very inadequately^ 

But these ciiticisms affect only”- minor portions of the vork, ivhich as a Mhole is beyond praise 
foi its careful deseiiption and illustration of the problems of urgent surgery' The new English 
edition IS shortly to be issued m one volume 


Jahresberioht uber die gesamte Chirurgle und ihre Grenzgetaiete for the y eai 1920 Bi 
Pnor Dr Carl Fran7, Berlin Large 8vo Paper covers Pp SSG 1922 Munich 
T P Bergmann Berlin Julius Springer 53s , English price 

This annual rcMCii of the surgical literature forms a most valuable book of reference It gnes a 
short levieu of the uoik done in every' department of siirgerv, uritteii by o\er thirty' colhboritors, 
eich section being followed by' references to literature vhich, as far as we have been able to test it, 
aie iccuiate and complete The only criticism nhieh ne have to make is the lateness of its 
ippearance It deals nith the suigeiy' of 1920 and appears in 1922 A double indev to subject 
mitter and to authors makes reference aeiy easy' 


SHORT NOTES ON BOOKS 

Surgical Diagnosis [Students’ Synopsis Series ] By W H C Roiiams, F R C S , Assistant 
Surgeon to St Thomas s Hospital Cronn 8vo Pp 302 1922 London I A 

Chiu chill 8s Od net 

A SMALL text book foi students has been « ritten by Mr Romanis on surgical diagnosis It is 
short and cleir, and arranged in such a nay' that leference to any' particulai point is very easy 
A gieat dell of useful inloimation has been croiided into a smill space, and we liaie not foiiml 
that accuracy has in any' i\ay' been sacrificed 


The Clinical Examination of Surgical Cases a Handbook for Students and Practitioners 
By J RcNrnLU "White, FRCS, Assist int Surgeon, Dunedin Hospital Croiin 8\o ip 
129 1922 Dunedin, N Z J IVilkie X Co 

Another small book dealing uith the eximination of surgical cases comes from Ncu Zealand, md 
IS by' Sir Renfieu White It consists in a description of the best method ot ini estigation o 
number of ciitical surgical conditions, and is especially' designed for the use of students beguini „ 
then vard nork Its use by' the students responsible for note taking vould tend to produc 
more thorough and uniform sy'stem of notes in any institution vhere it is adopted 
interleai ed so that the student may m ike notes as he goes along 
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vm POTT’S FRACTURE 


Tiir that Poll hrohe his kjj .m<l aKo nr<ik about fradiiris of Ihi It't: has hd luttu 
to !jelie\e tint he himself sufk ml from the mjun ^^huh is mns talhtS ' I'ott s fndun 
It IS clear, from the acooutil {tm'ii b\ )iis son m law Sir hiiiusl irh that his tin t<h at was 
1 compound fnctiirc of the tihii Ue led aw .lelno md useful hfi for in an u irs nfler- 
seatds, so that it is probible the libula u is iiol broke a imd lb d uiiioii look jilu. with 
good ahncmctvt 

Writing in 17GS twohe stars after bis in\» m'litkml, he si\s m lus /femeirfs em 
Fracdircs — 

“tMiocser smU tike i mcw of the kg of a skektmi, smU see tbit aU bough the libiili 
licaserj simll and slender bone and \cr\ mconsidtrable in strength when eomjiirul with 
the tibn, set the support of the lower joint of tint hinh (the aiiele) ekiKuels set meuh ou 
this skneler bone, tint wilhmil it the both would not lit nplield. nor hiemnotion pirroinHel 
without Inrard of dislocation c\er\ nioimal TJie lone) estreinite eif tins hone, wlieh 
descends considcrabh below tbit end of llu tibn, is 1>\ stiong aiiel iwhistii bgniiunts 
llrmls conncetcil with the list-nuiud botic. aue? with the istragahis or that bone of the 
tarsus which is principallj concciiieel m feiraung thi punt of the aneh ’lliis lower 
extremity of the fibula bis, m its posterior put, a siijierliml siikns hir the lodgement 
and passage of the tendons of the peronci luustlcs. wbitb ne' here lie el ehiwn In stumg 


ligamentous capsedie, and ln\c then acliou so detcnnnuel liom llus point or angle lint 
the smallest degree of \ ination from it, in constejiicnct of evleinal foiee, nnist metssiuh 
base considerable ofleet on the motions tlics uc designcil to execute, and e oiise epu nils 
distort the foot I,ct it also be considered, that upon the eliie .uid niUuil state ol the 
joint of the ancle that js, upon the extcl and piopei ebsposilion of the tibia uid tihuhe 
both with tegarei to each othei iml to the istrigabis, dejiind the pist ebsposilion and 
proper action of seecral other muscles eif the foot and toes such ,is the gasluieiitmu the 
tibiahs anticiis, and posticus, the tlexor jiollicis longiis and the flexoi digvtemnn pedis 
lotigus, as must appear demonstioblv to in> man who will Inst disstel, <ind then 
attentively consider these parts 


“ If the tibia and fibula bo both broken, they ue both gcnei dly etisjikieed ni such 
manner, that the inferior cxtremitj, or that connected with the foot, is diawn under that 
part of the fractured bone which is connected with the knee , making bj ibis meins* i 
detormed, unequal tumefaction m the fractured port, and rendering the Inoktii hmb 
shorter than it ought to be, oi than its fellow And this is generdh the c.isc let Uk 
fracture be m what part of the leg it may ’ 

the tibia onlj be broken, and no act of violence, mdiscrction, oi m ulveitencc 
be committed, whether on the part of the patient or of those who conduct liuu, the limb 
VOL X~KO 40 

oi) 
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most commonly pieseives its figure and length, the same thing genenlly happens if the 
fibula onlj^ be bioken, m all that part of it 'nhieh is superior to letter 4 in the annexed 
figure, (Fig 383) or m any of it betneen its upper extremity, and within tno or three inches 
of its lower one 

‘ I have alread 3 ^ said, and it \\ ill obviously appear to every one who examines it, tint 
the support of the bod}^ and the due and proper use and execution of the offiee of the joint 
of the anele, depend almost entirely on the perpendicular beaiing of the tibia upon the 



Fir 33*5— rrom the orujiml illu'jtntion of lottb fi'ictuic 


astragalus, and on its firm connection with the fibula If either of these be per\erted or 
prevented so that the former bone is forced from its just and perpendicular position on 
the astragalus , or if it be separated by xiolence from its connection with the latter, >c 
joint of the ancle will suffer a partial dislocation internall) , which partial dislocihon 
cannot happen without not onlj a considerable extension or perhaps laceration o ii 
bursal ligament of the joint, w Inch is lax and w eak, but a laceration of those s ro j. 
tendinous ligaments, which connect the lower end of the tibia with the astraga ns a 


* See the hgurc 
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HYPERPLASIA OF EPITHELIAL AND CONNECTIVE TISSUES IN 
THE BREAST- ITS RELATION TO FIBROADENOMA 
AND OTHER PATHOLOGICAL CONDITIONS 

B\ Sir GEORGE LENTHAL CHEATLE, London 

I %^ANT the reader to bear in mind that, liowevei great the prominence given in this 
article to the hyperplasia of the connective tissues, the epithelial changes may be pie 
dominant m all tumours vhere epithelial elements are concerned Although the 1137)61 
plasia of epithelium of the breast may be the predominant factor in tumour formations, 
or hyperplasia of epithelial and connective tissues may be mutually correlated in that 
process, the morphological history ot the breast sliould be borne in mind to this extent, 
that had it not been for the primary dip down of surface epithelium to form the secreting 
elements of the gland, the connective-tissue elements •v\ould have been absent 

Another point to which I must draw attention is this, that morphologicall}^ the 
epithelium lining ducts and acini is really an external tissue derived from the epiblnst 
To desciibe the epithelium of ducts and acim as ‘external’ seems too pedantic, and in all 
my description I regard the epithelium as being the most internal layer 

To clarify the following desciiption I draw attention to Fig 334, which represents 
diagrammatically the anatomical structures constituting the ducts and acini (A) The 
terminal duct, (B) and (Bj) Acmi, (C) The epithelium of the duct, (D) The epithelium 
of the acim 

Immediately underneath the epithelium there is a single la3'er of longitudimll} 
arranged unstriated muscle fibre (E), which lies on the basement membrane (F), under 
neath uhich is a la3’’ei of delicate connective tissue consisting of bipolar and stellate 
cells (G) 

The elastica (H) is seen outside the delicate connective tissue G This lelation of 
the elastica is maintained in ducts and acini A very few lobules of the gland have a fine 
la3^er of elastica suriounding them, but this is ver3' rare Although the elastica surrounds 
a gieat man}^ acini, it cannot be demonstrated to suriound all acini even in the norinal 
bieast (See Acinus B,, Fig 334 ) B3' a normal breast I mean the aaerage breast of 

20 3'eais of age Sections of iihole breasts examined after the age of 35 shoii that many 
glands from this age upwards cannot really be regarded as being in the normal state 

It IS important to know that, whether the elastica be continued from the duct to 
suiround the acini or not, there is no doubt that the tissues E, F, and G of the duet arc 
alwa3S in dneet continuity with the identical tissues that suriound the acini (See Fig 
334, Bi, and also Fig 348 ) 

(1) Represents the unstriated muscle in the duct wall outside the elastica, which 
graduall3'^ gets less, and disappears when the acini are reached 

The w alls of ducts and individual acini are all i cry closely^ invested by' fibrous tissue 
(K), which forms, as it surrounds the acini, the intralobular connectne tissue (Kil This 
fibrous tissue w Inch so closely' inr ests the glandular structures appears to me to be of a 
more sepaiate and specialized ty'pe than that which is diffused generally' throughout the 
breast (L) I beliere this to be true for the followang reasons It (K and Kj) rarics m 
density' yyhere no y'anations occur m the general fibrous tissue, and it may remain 
unaffected yihen the general fibrous tissue of the breast appears to hayc undergone con^ 
densation It degenerates yyhere no degeneration is seen in the general fibrous tissue 
the gland TOien undergoing degeneration it stains differently' from the surrounding fibrous 
tissue of the gland It shares in a y'ery marked degree in the hypeiplasia of the e as ica 



nypBBPLASiA OP a'JSSUi?s is bkeast mr 

,„c„ .„.,i «-c„. occ,,,. (i-ss »™ 

formUion of the pen- lemons md pem.m.ilKuht mucin <« 
foims of mnUtritlieul ir p ipiHoniala 
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nlso upon lUt form it ion of pipiUomili 



nr 3‘'-i — Dnpram represenUnR n duct nnd it<? ichil (A) The Interior of Uio duct ^B) 'ind (B^) ihofnt»nt»r «»( 
two aci?n (C) Epdhchum (F) ■=nnll cros <s representing the cin.lt hxcr of mi'JtrUtf'tl nm (h hbns (F)IUMmnt 
merubn,ne (G) Ihc dcUoito fibrous tbojue to whuli {.Tctt nttotitum i drvun iu this actUU (M) Um rt rnts. tlj» 
elasUca to Nsioch f,Teat atteutiou i dewu \u tUvsyftrvwle (i, Ihe uustnited imi el< tK \u of the duu \s \ll (K) Un 
bbtoua tis. vie out«ide the duct v\ dl (Kt) intnlolmlnr hhrou'« tbosueout Uk tht wlm K, is dmt ll\ tontuniou 
uith K To K and Kj {Jrt.it attenUou i-> dravin in tin* irthir (L) Riprr»-enis tiu tt/uril conntttut tl of 
the hrto. t in uhich all the ahoic tissues arc enihcdtkd (D) Intln d<s the eplthtimm of tin «< iitl nntj dnu'- ntti ntmn 
to ttic fact tint the tissues of the anni (C H F Gi at'o dircttl) contmuous \uih tliiKt \n tlo vlmt ilOum U tUi 
flobtica does not burround the acinus ^ 


Class 1 —THE HYPERPLASIA INTRA-ELASTICA 

The hjpeiphsia mainlj occurs in the delicate councctiNc tissue Mhidi lies iiiunt- 
diately internal to the elastiea in the ducts and acini [Pigs 334, 333, 3,10, wd ,J 18 ) 

The hjperplasn of the intra elastiea connectnc tissue occuis in breasts over the a«e 


f *<! reference being made to A Further Contribution to the SUhIn of C\sts ind P imllnm >i« 
of the Bieast, British Toornar or SonGina, 1921, Vol IX, No 31, iMmU be seen tbit 
rlmde papillomata into umndicular and niultii idicular Nineties, the former i lire eonmV.n/ 
the latter a common one Nshich bears a aeiy close relationship to cancer The fornu r u.soM 
one stalk of fibrous tissue , the Utter from niinv stalks composed of libroiis tissue olLbir/n "' 
extra elastiea or mtra elastic \ m ongm, md from stilKs comnosed onU ""'V’ citliei 

cells pec P^g 318) All these forms^mAy be seen m the same tumovu' 
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C 



«iilTcrinfr from cysts one of ^\hich contained a malj„nant 
multiridicnlir duct papilloma Tin* fisiiie sho'^s In per 
plaaia of the intra elostica fibrous tissue before it has 


underc.one degeneration consiistincr of scattered bipolar 
and stellate cells looselr comiected tocrethcr b\ delicate 


fibrous tissue (A) Ducts (B) Acini (c) Fla-,tica (O) 
Hyperplasia of the intra elastica fibrous tissue (E) TJic 


epithelium muscle layer and basement membrane hayc Iran y erse section of a terminal 

been pushed irnyards at D (F) Vcini tint art not sur another^ part of *!amc brea t as 

rounded by elastica There is no sij,n of inflammation in 33^ wjuth the intra elastica 

the aciiu and ducts aflectecl of fibrous tusue is seen in a more cellular and 

earlier state (a) Elastica (fa) Intra cK'tica 
fibrous tissue llierc Ls no =ion of inflaninia 


tion in this duct 



HTPBEPLASSIA of tissues in UliEAST -ISfl 


of 30 A cut. 
loathzcd as 


It manifests ilsdf m Iam. Asnss (D « nus be fhffn.nh m 
tumour m i (but m m neuit icsikcIimIa 


(•J) It miv\ be 



s 111 nimli 1.TI « till iiilruliil wiiimni lit m ilumiuiv 


\U ).i 1 tom 111 tin tint i mirriol « nun 1 u 

'''"S!i>lw/i''irqroilmt.o»ot iiluK (At lu.lu UfMl,. «-», '' n ^’"ir ''''I'.'i;’".' il! ‘ u''",,’ 

tire hTTOtrh n itia lu |nrl voim of tin nil Inn lux iimr -.immoii |ii ( i pi (B) Hu iilr 1 1 h tl i III r.iti li m 
Mhlili Inx umirr^oiic lompliti. ili.Murittnu i(t<r lASwfr'i " (C) 1 1 ;' ‘ ^ lio'llnllli! enllni 

ift undo tt tb< tcntn ot \ dwtl inltUitUt iu»l cut onu<iiu u 


1 In (he (Uffusctl coudition the Uxiitrpl isia ilficts Ibt nliok knt>tli of a duct iiiid dl 
or some of the neini Irom nluch il leads or 


mant ducts and their ittachcd ntim 

The hj perphsia of this fibious tissue c in be 
obseised best bcfoie de^cncntion has occurred 
(Figs 335 331), and 153) 'Die Inpciphsii con- 
sists of boniCAshat large scitteicd cells some ol 
nlneh arc bipolar and othcis stellite loosth 
bound together bi debcitt fibrous tissue In 
these figures the complete absence of all inflam- 
mation msrde or outside the glandul n elements 
should be noted Degeneration, iibich is i ink 
occurs after hsperpla'sn, raaA' be a try AAidcspicad 
(Fig 337, B) 

A feu small isolated collections of mllurnna- 
ton cells are sometimes seen m tins degenciatcd 
intra elastica tissue, but onlj rarely , hence thej 
appear to me to be of secondary importance 
This diltused tjpe rarely occurs nr breasts m 
11 Inch no other lesion can be discoAcrcd Thc 
hyperpl rsi i inaj be found in some bi e ists in 
iilrieh carcinoma and multiradieular papillomata 
respectnelj or combined are present but it is 
of importance to note that it is often absent in 
bi easts iihere carcinoma and multiradiculai papil- 
lomata, respectnely or combined occur It can 
be seen complicating some forms ol multiradiculai 
pipiUomata {Fig 338) and some forms ol fibro- 
idenomata, uhieh belong to the Inpeiplasia 
extra ilastiea class (Cffiss III, Fig 364), iihere 


C D 



i,c J), stiairim, from ilm.t cxtiur IYihsspivi. 
section ot T. anxt mUkU v, \s xitvjntnl on tin 
internal cd-,i oC tUc Urenst I lio tumour Minch 
drew nttcntion to Inr condition w & Mtiinlcil 
iinmcdintcli opitoMtc sn the cxtcrnnl ciVc (c) 
The cKsUca riic mtrn clnsUci (o) Ins tmdtr 
wue dc„oncrntlon \ttcv li\ pcrphxi > ( ft) A injiU 
loma the ccntr*\l btitlK o{ ^^lnch eon Usts onl\ ol 
mtrn clasticn (ibtons ttbbuc In perphiia llnx 
pap lloma b coxeted In tpitticlram iindcrftoin 
\erj suspicions actnitj b, mil 8= nro 
npmomsfi tUo central stn&s oi wliicli cent iin 
a slight amowit of elastica and e\tra clistica 
lihrom tl sue (E) Tlicj bctoiif, to the In per 
pUsn extra chnticn t\pe, hut thei aKo Jiom 
tn-irhcd Ultra clnsUca Inpnphsn oi iihrous tbxui 
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it IS so marked m amount tint it forms the main bulk of the tumour There are tiio 
points of interest in the diffused form of hyperplasia intra elastica The first is the 
recognition of its occurience in a much greater degree than is supposed, and the second 



Fig 3^9 — rroiti the breast of a single Tsoman, 
age 31, suffering from discharge of blood from nipple 
Longitudinal section of an ampulla of duct fD)L7ic 
ciastica A and Ai represent respects ely t^o o\Vl 
shaped masses of degenerated mtra ehstica hyperplasia 
nhich bulge into the lumen of the ampulla The 
epithelial, muscular and basement membrane layers 
ha\e been pushed iimards (c) Parts of a multi 
ladicular papilloma T\hich aKo ^reu in this ampulla 
(B) The opposite w-xW of tlie ampulla lepresentcd 
dngrammaticalh 


IS the fact that localized tumours mav 
arise from it 



FIG 340 — From the breast of a woman age 
So suffering from a discharge of blood from the 
nipple Loogitudii al section of ampulla of duct 
(D) The elastica (A) A definite pedunculated 
papilloma growing from the mtra elastica fibrous 
tissue (C) Parts of a multiradicvilor papilloma 
\\hich grew in this ampulla There can be seen 
in other section^ of this extra elastica multi 
radicular papilloma marXed hyperplasia of its 
intri ohstica fibrous tissue (B) the opposite 
u all of the ampulla represented dngrammatically 


2 The localized condition is a tunioui foimation ^vhIch is usuall}' superimposed on 
the diffused condition above desciibed Like the diffused form, it is usually seen m the 

breasts of nomen over 30 years of age The 
tumour occurs («) in duets, and (b) in acini 

a In diich — The simplest tumour formation 
IS shown in Fig 339, in ■which two oval swellings 
inside tile elastica are placed longitudinally, and 
bulge into the lumen of the duct The tissue 
composing them has degenerated and has pushed 
up the epithelial cells together w'lth the subjacent 
muscle layer both of which cover their surfaces 
and appear to be normal It is important to 
observe that the duct is also full of multiradi 
cular papillomata Figs 338, 310, and 341 
show more complicated tumours in the definite 
formation of papillomata These p ipilloniata 
grew from the intra-elastiea fibrous tissue of 
separate ducts in separate breasts IManv of the 
usual tj'pe of multiradicular papillomata of the 
duct exhibit mtra elastica hjTierpIasia as a com 
plication Bj the “ usual tjiie of muItiradiciiJir 
papillomata ’ I mean those which possess i 
connectu e-tissue stalk composed of extra- and intra-elastica eonnectiee tissues (Tui 
3SS, B, and BJ 



r;c 341 — b papilloma similar to A m /’ly 
340 ami taken from the «:ame ampulla (B) Parts 
of the same mulfirajicular papilloma seen at C in 
Fiff 340 
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Fiom the intnclaslici fil)ioiis tisMic iii.n (IimIoj) i.ir^c iiifiiu uiaiit nl ir filiro- 
ndenonnta The tumour fiom which I dcstiihc Hus l\pe of fihio .uh noma "uw m Ihi 
bieast of n woman ol >] \cirs (Fii’ .iI12) I( is a tnu mtru uiaheular Imiiour htumiiin" 
md spreading m a duct (Fig U2 A, uid ouupuc willi Fig\ dH and !7) Tins tumour 
IS remarkable m mm^ icsjiccts It cleirh higui in the form ol st'-sih growths spimging 
trom the intra-clastica conncctnc tissue in the wills of a dmt Tin stirfuis of tin 



fesS^\Z" and nauscle laaers At e. 

paratiAit showing a tendency to pedunculatioif S growths aie niainlv 

size the eonnectne 
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tissue ^^hlch forms the main bulk of the tumour is chiefly composed of bipolai and stelhte 
cells u'liich are loosely hound together by ocdcmatous and delicate fibrous tissues In 

other parts, denser, moie fibrous spindle cells are present 4 
curious feature m the connective tissue of this and allied 
intracanahcular tumours is the presence of scattered bundles of 
unstnated muscle fibres , they are not distributed universally 
over the tumour, but make their appearance only occasiomlh 
I uas so much astonished at their presence that I asked Dr 
T \ jMuriay uhether he agreed with me He said be uas 
quite satisfied thej uere unstnated muscle fibies 

Ilypeiplasia ol epithelium in this tumoui is manifested in 
manj remarkable ua\s First, from the surfaces of these 




Ik U - 1 nalloimt'i 
fiom the surface of 
tht tumoui C riQ G2 
1 lom the suilacc of tlic papi! 
lom\ (A) Minlicr and )nort 
j^ethuu uJ itcd inpiUomata ai c 
ihtic la no dc\fl 
opment of eiostic i at tfuk 
jiait of thf tuinom 


grouths more oi less pedunculated papillomata arise from 
uhieh develop smaller and more pedunculated papillomata {Fig 
341) 1' Hither, the epithelial surface is the startmg-pomt of 

other lemaikablt changes Thus, it maj’’ dip doun into tJic 
fibious tissue and foim depiessions {Fig 344, A), perfectly 
noimal acini are ilso elcveloped connected with stunted ducts 
uliich open on the surface of the tumour {Pig 344, B) Lastly, 
compaiatively long ducts may clip doun fiom the surface of 


the tissue and end in a perfectly formed 


lobule of acini {Fig 344, C) These are neu 


ducts and acim similar to those seen m the 
healthy, vigorous breasts of young vs omen 
These newly -formed ducts always appear 
as terminal, and are nev'er surrounded by 
connective - tissue coats {Fig 844) Their 
points of origin are most irregular and 
haphazard in their arrangement The 
nevvly-foimed ducts and acmi in this tumour 
are deriv'ed from duct epithelium, a fact 
that would seem es-traordinarv if it were 
not renrenrbered that all the breast ejn- 
thelium arises from epifalast 

Another curious feature of these newly 
formed epithelial structures is that the 
elastica may here and there develop in its 
normal relation to them {Fig 344), and 
often tracts of unstriped muscle are visible 
betw een the elastica and the epithelial cells , 
m some places even intra-elastica liyper 
plasia can be definitely observed ^^ery few 
blood-vessels can be seen It is difiicult 



to understand how such laigc tumours can 


be nourished by means of so small a blood- 
supply \.s long as the giovvths are within 
the ducts thev^ are encysted tumours The 
pressure produced by the expansion of these 
tumours in the process of grovvTh destrov^s 
the duct wall The result of this is tint the 
connective-tissue elements of tiie tumours 
come in direct contact with the general 
supporting fibrous tissue, which is so pressed 
upon that it appears as a definite evst wall, 
for which it might easilv be mistaken upon 


111 IJ -l)ou iVToulJj-s of btirf i( * rjutijrhtini from 
tumour C iiy (A) V ihprcs>-ioii on/i (C) 

"•stunted duct opcnuijj into uuu (C) 

OpeiuuK mto a definite Jobule of acini Elastica ol 
ncu form ttion b I'a dc\ elojicd in tlit» pirt of the 
tumour The elostita is Urann too di3,.T immaticaiu 
uid not ^0 continuous nor •'O marked as «:bo\yi here 
It«- occurrence in tlic tumour i* exceptional /n 
j 4 > c ) It tmE bo noted that the duets hate no ton 
uecti\ c tissue \xalE other thm the coniKctuc tk tie ol 
the tumour The acini arc of the n,^orous appearantc 
seen in a xoun,, breast The bundle of nu 
muscles xcattcrod amon^ the connccine ti-'sne of th 
tumour and dcacribcil m tfic text, are not sfioun 


casual examination Careful observ ition. 
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lio\\e\ei through semi snlions dtinonsli ilts that tlu (omprtsstd lihious nnd i%<n 
elastic tissues aic tontiuuous with (kfmiU sliands wliali ui lost in tlu slrtulurt of tlu 



Tig 31j— I rom the hrpiet of i iinrrii 1 
uonnn 43 eultcrniM from c moor \h to 
htcti collection of ncini in nhith the lujiorph \\ 
Ultra elastica has undergone dc'^cncntion IhU 
la a small fibroadenoma (A) Intra fla«tici 
lApf'rpl'um of fibrou tu ue in uim ‘.ome of 
which arc surrounded In cK^tica (B) ll»o intr i 
lobnlar connrctnc ti&sue i^ vecn at C tom* 
acmi Imc no clastica around lliiju 



unmm u, I. MUT,rin.fromr,n<yr VioUTo 

..fnrini t „ m.r.luot .. lru.hr lihro 
uir!‘.r ',"{ " ” ' ''""‘'‘'“■''"tfli' Mm. tl 

orVA lA M ‘'....ro .lu,m.,| . 1 . 

W ' 1 hottsth. im' ‘.irmiiir. n^uuilii " 1 , 
(A) 111. i.liii i-oi.t li.iiiiu Urn lui.riihvl. inn 
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breast and ha\c nothing to do with duct w ills This uni iiK ibk Itmimir . ma „n. i .. 

mmole r.broo „ss„c. 7 I!'"' 

mata formed upon p ipilloniata, md newh- P‘i"ll<' 

dec eloped cigorons >ouiig ghndulai tissue 
dthough It grew in the bieast of i woman 
51 vears of age 

In Fig 349, ngain, is seen an intia- 
canihcular fibro adenoma ol i duct 'I’lie 

tumoui resembles in composition lint of Fig 
112, C, and arises fiom the mtra ebstica tissue 
I beliece tint mam mtnean dicnlar fibro- 
adenomita belong to this cl iss, and tint the 
extension of their giowth Ins obliterated all 
trace of their origin 

i carcinoma in 

Plain .n?” ^O'PCi- 

niahgnant disease at C I reo-airl ilu 

iumouT ll ti" thetpithelnl 

mour as the earliest indication of iinasion 

b epithelial cells I hace seen in i bicmJ and 



worn 111, nPn ■'ti!v"rm**'fr ' ‘'"niul 

hrt'i.st oiir , "'1'"’" m^fbiiiii,, 

inpilloiin 11 ,,, io,,™i , (,'l ‘ ''"'""-siliuihi 

motlmr tiimoiii ihoiit 1 i ‘"o"'' l’>rt of 

Ihc tmiioii. u ,s comiio el ‘ 

tjiie of tlmu seen i,, bi" **"' 'i""- 

tluce 'icim (A, B. tiuI r^'v ci,*'’ 

liomti, of interest 1,, 

cKmes em he socu to ‘ 

seinous tumour b, "" 

scini «l,iUi ■.entii set tiom ..u;;,, ’’,'■‘■'■'>"5 of 

tiuthehal dements ,1„ 

tliu ■•cement the iionu , on ol’tl'e'f 

H>tra ehwica in thde 4,,^^ ^ ‘ ''Muriihsu 
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isolated tumour and forms a fibro-adenoma {Figs, 345, 34G 3 47, and 348) The intra 
eiastica fibrous tissue may undergo a regular form of hypeiplasia round the uholc acinus 
{Figs 345, 316, and 348), or the hyperplasia may be more marked at one part of the 
acinus and appear as an mtra-acinous growth {Fig 347) In the examination of this 
tumour formation it must be remembered that uhere the eiastica exists the tumour 
formation is internal to it 'iVhere the elastiea does not exist it should be realized 
that the tumour formation occurs in the same tissues that are directly continuous •nitli 
those inside the eiastica of the ducts {Fig 343) 

Figs 348 and 349 show tiio reproductions from a breast kindly sent to me by Di 
Creed Fig 348 shows very beautifully a duct. A, in which there is hyperplasia intra 
eiastica, terminating in a collection of acini, B, yhich form a part of a comparativeh 



ric 313 — Crom the brenst of i woman mje 1 , suffering from cancer (A A) Part& of a tcimnnl duct cut - 
tiidiinllr (B) TUo acini into ^hich it lends forming p'lrt of a comparati%ch Iarf,e fibro adenoma of the n\petpias 
intri el'istica type (C) There is *1 diffuse Iiypeiplabii intra elastic i in ttie duct A 


large acinous fibro adenoma of the hjperplasia mtra-elastica type The elastic i is on i 
occasionally present round the acini , rihere it occurs it is in the normal position )c 
acinous appearances of this part of tlie tumour correspond to those one uould expect o 
see if a similai aflection arose m the diagrammatic acinus in Fig 334 Tiierc can ic 
doubt that the h^pe^plasla intra eiastica of the duet is continuous cMth that of the /icmi^ 
A and A FiS 349, are tuo parts of the same convoluted duet vhich hare been 
transr erselj (Compare v ith the same occurrence m Fig 342, F and A ) In t ic 
sections of the same duct are seen the beginnings of intracanaliciilar fibro adenoma 
the hr perplasia intra eiastica tr pe The pathological anatomy of these grorrt is exa 
resembles the mtracan ahcular tumour in Fig 342, C 



htpeeplasia of tissues in bbeast 




These tumours muj nppcnr <tMs 

adenomntT (Class JJJ) In cithei sU „onh Uhn mn be so (It-itmnUd us to 

looseh connected In st.ucture {F,!>^ :5*“. W, dlT) 1 bnc no 

exhibit httlc cMdcncc of ‘ ,,,1 c.tlhd ‘loeali/cd tbronic mustitis 

doubt then cbmc.d signs arc pul donn to nh.l 

^Mth uhieh it Ins no iclation eircinonu arising in in mnus in 

I hare no spee.men in ,m posscsMoii ; - " ..noh.ng 

rihich there is In perpHsn mtr i clastic i i- i/J .3 n n ii 

a duet thus nffcctcd ,„iri.el istici liMicrnhisii of mimclnc tissue it max 

Before leaxuig the subject of i * * slvUd that he rc'Mrdid it us of 

be uell to rccHl tint Ribbert obserxed -md lom 

xast importance m the careinoiin proccs ,, result and ilso in buasts m xvlmh 

xxhich neither malignant no. benign tu.iiour> xxcrc present and also 



Fl 34*^ — From the simo bre a<5 in f (S' 31^ Two pirts of n con\ohitcfl duct cut (mKiorvcli (A A) i ho dud 
was situated m olf>sP ncimty to the boctinu shown in fu 3is in jt nro ‘?ec» the iuxinnJtJr.> of an lUtrao'uulu.uKr 
fibro adenoma ariaiiir. from tiie intra c\x tin (B) of botJi sections of the tube ihc t'Tow th evadh rc»onihlu the struc 
ture of the tumour m 312 C (C) Ilia-stica 

benign and malignant tumouis xxeie present m tlie same glinds , xet I can obserxe iiotinng 
to contra indicate the assumption that epithelial actixity is the primal x' change in caici- 
nomi Victor Bonnex , m his article on “The Conneetixe Tissues in Ciicmoma and in 
certain Inflammatorx’ States that Precede its Origin”, published in the A^ctavis of ihc 
Middlesex Hospital, xui, p 24, shows tx\o illustrations, Nos 21 and 22 In No 21 he 
depicts a duct in which the conncctix'e tissue between the cpitliebum and the clastica has 
undergone hjTieTplasia m a breast xxluch he describes is suffering fiom ‘chronic mastitis , 
and ra No 22 he depicts a duct m the same state, but in part of a hi east mxadccl bx 
carcinoma I should include the specimens from which these figures arc taken under 
mj Class II, the hjTerplasia elastica, which occurs x'ery frequently xxhere there is no hx'pci- 
phsia mtra-elastica, and I do not beliex'e that their relations to an ‘inflammatorx 

s ate are fundamental In the early state of hjqierplasia intri-elastica mflammatorV 
signs are absent 
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C/«S9 //—THE HYPERPLASIA ELASTICA TYPE 

In this class, in 'which there is n combined hyperplasia of the elastica and the fibrous 
tissue iMth which it is mteimmgled {Figs 350 and 351) the limitation of the gionth is 




Pic 3o 0 — IVom a brci^it of a miTriecl woman age 38 The gland w is removed for a painful nodular con 
dition over the whole brea*t Most of the nodules were clearlj and ehmcalh d< vnonstrated to be inesulanties of 
cidarS’od and tortnous duct's It n is diagnosed as being a pro'emial breast (see (eat ind footnote) The draaing 
shows a longitudinal section of a duct Ihe elastica (A) has undergone enormous luperplasia the boundarj ofirhicii 
IS limited at the margin of the fibrous tissue which clo'>eh invests the duct t/iy A) <B) The connccU\c tii«ne 
which supports the general «itructurc of the bieast A section stained for fibrous tissue is seen at A m Sd 

In It^s loO and Sol desquamative hvporplasia of cpithelmm i-> seen in the duct, and occasionaHv in the duct 
in FiO 3/0 «ihc,ht h^perplasic inti i cla'stica can be seen 


fixed at the margin of the fibrous tissue that immcdiatelv sin rounds the ducts and acmi 
(Fig 884 K and Kj, and Fig 851 A) Most frequentiv the process is nidelv distributed, 


e 


A 


rif "ol — riK <iime(luct IS In /'i? " lO in tlic next sc< tioii o£ the -lerie- The lUsticn Ins not hien 't iimih! 
iicrtion nos stnincil to show the incrcnsc of tibrous tissue (A) whnh is inttrinin^led with the hiperjiH 1 1 C ) 

SoO A (B) irhows the fibrous txsuo whiji is sunportiiu thf hrtj t Italics in tin nen! "it I'ni 

the fibrous tisane A from the librous tissue B is most nmrhi I nil rouinl tin ihiri Fin \l tksi i nnmi re letioii w os _ 

ind affects most of the ducts and acmi in i breast It is iccomp inicd b\ ck‘>qn 
Inperplasia of epithelium Specimens in iihich I Inie ohsened it haie been irtas s 
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plasia of the elastica before I passed the gland as free from carcinoma On the other 
hand, there can be no doubt that most breasts ivhich contain carcinoma do not sho^i 
such enormous hyperplasia of the ehstica, and the same may be said of breasts containing 
multiradicular papillomata It occurs both m syphilitic patients and in patients in iiliom 
no evidence of sj^phihs can be obtained In a syphilitic -Homan vho had carcinoma in 
both breasts, this enormous hyperplasia of the elastica Avas present m both glands (Fig 354) 



FIG 3jt — From the breast of a T\(»man, ago 42 sxifferinj? from carcinoma of both breasts and a positive 
V> assermami reaction The hvporpla^n elastic*! was as great as tint seen in Fig ooO in the ducts and acini of both 
breasts The figure i& a leproductiou of i «mall terminal and longitudinal duct It contains carcinoma (A) which has 
invaded the Jivperplasia elastica at e (C) Hjpcrplasn elastica which uas ^err irregular in dl•^trIhntlon m tin* part 
of the terminal duct Thcie was no lopciplasn intra elastica m this breast, nor iii the opposite bicast 


The condition ma j be uncomplicated by tlie diffused hj perplasia of intra elastica 
fibrous tissue or may be accompanied by it to a varj mg degree I can see no leason for 
not considering this condition a diffused form of fibro adenoma, although I haae neier 
seen it as a localised tumour The outer coats of the arteries m these breasts shoii an 
irregular liyperplasia of their elastic fibres 

In Fig 854 IS seen an early cancer invading the elastica m a condition of this kind 
It Ins invaded the elastica before it Ins penetrated the duct vail , m a section not stained 
to shov el istic tissue this obseivation could not hai^e been made 


Class II/— THE HYPERPLASIA EXTRA-ELASTICA 
This class concerns the fibrous tissue immediately outside the ducts, and the intra 
lobular connectne tissue of the icmi (Fig 334, K, and K), and includes mainly veil knoivn 
A arieties of fibro adenoma of the breast . 

Extra-elastica fibro adenomata are formed in the terminal segments of a breast, am 
affect ducts and acini I diAide this class into (1) Pericanalicular and pen acinous, ai uc i 
are (a) localized fibro adenomata (Figs 355, 35C, 359—367) or (b) diffused^to form a 
general adenomatous state of the breast and (2) Intracanalicular (Figs 35 1 A, So > 
360 A, 364) Except in the tj-pe of the diffused fibro adenomatosis, aaIiicIi occurs a ter 
A ears, all forms maj groAA m Aoung and old breasts 
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from the original tumour altliough it may be forming in part of the banie segment of 
the breast The appearances in Figs 355-303 and 367 bear testimony to this fact Tlie 
impoitanee of this observation lies m tJie inevitable conclusion that tins so called flbro 
adenoma is really a process affecting consecutive parts in a localized area of a gland 
that has been noimal It is wonderful to notice the sharp aiea of distinction that exists 
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Fig 357 — Cdf?e of tumour at d lu 355 An intracan'ilicuhr comphcition to tbc tumour his occurred 'll A 
the origin of \^hlcU I cannot trice At B a pen acinous and poncanahcular h 5 poipli«ia of tlie CTtri riistica fibrou 
tissue i«5 occmriUo round glandular eltments 2Jw supporting fibrous tissue of the unaffected part of the breast is bcmff 
preyed upon by tbc grouth at C The aiea B part of tlie tumour^ 


between the hyperplasia of the fibrous tissue imniediatelv surrounding ducts and acmi 
(Fig 359, B^, B 3 , B 4 ) and that uhich forms the coarser supporting elements of the 

bicast In this type there does not seem to be any marked increase in the aetinl 
number of ducts and acini Tliese structures appear to be uidel} separated fioni one 
another, and do not show or suggest a multiplication of tlieir members Tins tumour 
foims tlie pen-acinous and pericanalicular fibre adenom i 



Tjo 3oS — 1 segment of a breast from a 
woman, a„Q 2o It contains a fibroadenoma 
inamlj composed of infracanahcular growth A 
the origin of wbiQh I cannot ti ace tB) ■fhe 
which lb pen acinous and pcncanahcular and 
the tumour arLCb from the extri clastica fibrous 
tissue around ducts and tlic intralobular tissue 
round the acini 


of fibrous tissue niav occui m a pen 
the vliole of a breast H'c 
the localized condition of 
this diftuscd condition cm 
a pen acinous uid 
condition of 


b A diffused form of extra-elastica bjperplasia 
cinalicular md peri-acinous form, and ma 3 affect practicallj 
condition resembles microscopically the appearance seen in 
peri-acmous and pericanalicular fibro adenomata Among 
be seen an occasional small isolated tumour nliicli exaeth resembles 
pericmalicular fibro adenoma (Fig 367) The diffused flbro adenomatous 
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occ.™ .etc. the ..sc or .io, ....1 so.„c 

Simll isolated tumoins cl.sco^c1cd in them ,uo of incc.sth the same 



riG SdO — V reproduction under liiHjtr pouer ol tbe p'lrt nnrKctI 8 ■^*!7 Bj Bit 'vud B4 «liou 

the pen 'icinous ind pencanahcul'ir li^pcrpKiU of tlio c\tri cli tic'^ tussue (D) Hie uniiTcctCfl sujiportlu;, cou 
ncctue tissue of the breast A tnd c intracanilicul'ir tumours ulucli complicate the tumour 


occur m ^oungtr people I can onh sar theic is no dillcrcncc between them m their 
giowth and microscopical appearances I belies c that the diffused ptriean ilicular and 
pen acinous condition I have described is a primiry condition, and not merclj the result 
of chronic inflammation 


riG ofO — ‘=e?unent of a breast from a woman 
aced 42 It contains a large fibre adenoma that bad 
exi'stcd for ten ^cars Ibe main size of the growib 
i5> due to the large intracanalicnlar growth at A 
B» B Ba, and all the smaller of the deeply stained 
P'lrts are composed of pen acinous and peiicanaU 
cuhr gronth of the extra OasUca fibrous tissue 
There is no capsule to this tumour (C) formal 
breast tissue Xt D there is a duct which is repro 
ducetl under higher power in Fig SCI 
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pronounced that it forms the predominating part of the tumour Sessile or more oi less 
pedunculated gro^vths bulge into the lumina They are composed of wide central stalks 



Pj(;- 3(51 Section of duct froni o m F %0 3G0 TJicrc is hyperplasia e'rtra elastica of this duct, and there is 

marked hyperplasia in the fibrous tissue which is supporting the fat around the duct 


of dense fibrous tissue in the centie ol 
Mhich the elastica is embedded, and it 
is because the connective tissue outside 
the elastica grows into the lumma that I 
place the tumour in the e\tra-elastica 
class This type of tumour is character- 
ized by enormous vaiiations in the amount 
of intracanahcular grondhs Theie inav 



riG 3C3 — Higher power mcu of Fig 3G2 D 
(A) Eeri acinous ^and pericanalicular hyperplasia 
eitra elastica 


X. 



Pig 302— Portion of a breast from a woman aged 
35 Three separate fibre adenomata (A, B C) are seen 
They are hj perplasia e-rtra elastica in type D mari^ 
situation of portion reproduced under liigher power m 
Fxg t3G3, A 


be only one or tno ingroulhs, complicating 
a peri-acinous and pericanalicular tumour, 
or the ingrovdhs may be the main structure 
of the tumour {Fig 360) From the intra^ 
canalicular groivths lateral outgroivtlis mij 
arise {Fig 364) In many of these tumours 
very marked hj’perplasii occurs m tic 
intra elastica subepithehal tissue {Fig 3 ' 

The mtia-elastica complication ma}^ he so 
enormous as to form the mam bul o 
the tumour {Fig 364) There is not Hie 
same tendenc}'^ to form nen ducts an 
acini as can be observed m the 
intracanahcular fibre adenoma !No ( ou i 
some of the intracanahcular tumours v u 
I has e been unable to classifj ma\ Jc o 
to the intra elastica Class I 
indications of their origin lia\mg J 
lost by the growth and spread o 
tumours 
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GENERAL OBSERVATIONS 

From the above description of the hyperplasia of epithelial and conneetne tissues 
of the breast it vill be noticed among other things that a new classification of fibro 
adenomata emerges I divide fibro adenomata into three classes (I) The hj'perplasia 
mtra-elastica class, which can be subdivided into (1) tumours affecting ducts, (2) tumouis 
affecting acini, and (3) a diffused foim aifeeting ducts and acini, (II) The h^'perplasu 
elastica class, which exists only in the dilfused form affecting ducts and acini, and (III) 
The hyperplasia extra-elastica class, which can be subdivided into (1) pericanalicular and 
peri-acinous tumours, of which there is (a) a localized form and (b) i diffused form, 
and (2) the intracanalicular tumours It may be interesting to state that I believe it 
IS exceedingly rare for caicinoma to originate in a localized flbro-adenoma I hare onlv 
one example of this occurrence I have another example of a fibro adenoma being 
invaded bj”^ carcinoma which began elsewhere 


E 



ric SfiC — From a marnecl a Oman age 41, suffering from pain in breast anti *is the opposite gland Ind been 
removed for cancer she insisted on the remoral oi Jts leJlow Oji jujcroscopicil evamiintion of large sections muiti 
radicular papillomata tvere discovered in the ampulloj of ttvo ducts, nnd the fibro adenoma vhich is here 
Tiie fibro adenoma belongs to the hyperplasia extra dastica pen aemous and pericanalicular cla-s The tcnninal auc 
and acini of this part of the breast are affected (A) The fibrO'idcnom'i (B C D) Fresh areas undergoinf, ^ 
process and in luxtaposition to the tumour (E) A fresh area of the same process at some distance from the tumou 
Compare the appearances of this seetjou mth those of S5r, 3«>7 %0 361 363 ShJ and 3G< * 

support the statement in the tevt that a localized pen acinous and pericanalicular fibro adenoma is a proce^ i 
attacks parts of a breast consecutively 


Unsuspected fibro-udenonnta, often only just Msible to the mked eye w leu 
examining a section of a whole breast, occur in 28 per cent of all breasts containing 
carcinoma , this is probablj a low estimate 

It appears to me impossible to attach anj special clinical signs to the different 
of tumours The only practical outcome of my obser^ ations seems to be tb it it is sa t 
to take awaj the segment of the breast in which fibro-adenomata grow The success i 
removal of a fibro-adenoma by enucleation is the result of a hickj accident 



HTPEEPLASIA of tissues in bebast 




Pitholoncal .n^est,sat,m. of r,tao-a<lc.<om.lta forms pracl.oolh no .mlmiolicd 
sod creful^orK m .„,s d,.co„oo ,s o.o^.d 


cystic growtlis of tlie breost fill naturalh 


into the same classific ition 


In tins piper I Ime dcscnbccl three distinct clisscs into mIucIi mmiN diverse patho- 
logical changes naturillv fall I wish to impicss upon the reader the fact t^liat class 
mav be conVicatcd bv the presence of some pathologic il changes which I have placed 
m one of the other classes The occasional ovci lipping of one class by another occurs 



Fit 307 — From the brttbt of uomnn whoaC e,Hnd u-ts rtiioteil bbc\u o of tlic of the couditfoti 

around the nipple hem,, P'lffct s di.'ic’isc Xhcre was no I a?cts disease The small fibro adenoma A belong” to the 
Uvperplasia extra elattica class, and is in a typical manner affcctinj: ouU the intralobuKr connoctuc tissue The 
‘Jupportinsr connects e tissue of tJic breast at C is not taking actnc part in the changes In the lobule B tlie pen 
acinous and pericanalicular changes seen at A are bcsrnnmg 


so definitely that the trend of my' observations is as follows All the pathological changes 
to which I have drawn attention (and I include carcinoma) may' be phases of a con- 
secutive ev'olution of disease I do not wish my classification to incur the penalty of 
obscuring this probable correlation , were that to happen it would destroy a notion that 
pervades the whole of my article 

Ldstlv, there is another feature in my work I wish the reader to consider Observers 
recognize that all epithelium that dips down into deeper structures is not necessarily 
malignant yet they do not seem to me to take into serious consideration the idea that 
all hvperplasia of epithelium that is confined within the ducts of the breast is not 
necessauly benign I am convinced that epithelium thus situated may be malignant 
Ihe hyperplasia of epithehum m Figs 353 and 354 shows instances of what I consider 
10 be malignant disease 
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ACTINOMYCOSIS OF THE RIGHT ILIAC FOSSA 

B'i R ST LEGER BROCKJIAN, SHcrriELD 

Whilst an unbudled liabit of attempting to bring about an alteration in the accepted 
nomenclature of a disease has nothing to commend it, I must plead a certain justification 
foi the someuhat unusual title of this paper The time-honoured name of ileocaical 
actinomycosis has been discarded here m favour of one which, though admittedly some 
what clumsy, gives i more accurate description of the pathology of this condition The 
moie familiar name of ileocTcal actinomycosis undoubtedlj^ ones its existence to the 
apparent but superficial similarity betuecn this disease and tint due to an infection b\ 
B iubei citlosu In this latter condition the mam portion of the disease is confined to 
the coats of the ileum, emeum, and appendix In cases of infection in this region vitli 
Actinomyces bovis, investigations go to shou that the intestine and appendix are them 
selves free fiom actual lesions, vhilst the museles and connective tissues of the right iliac 
fossa aie the piimaij' seat of the disease Therefore, as a result of the conclusions armed 
at in this paper, I have attempted to find a title uhich -nould convey a more accurate idea 
of the true etiology of this condition 

Invasion of the right iliac fossa uith the oiganism of actmomjmosis is not as rare i 
condition as some accounts might lead us to believe A perusal of recent literature tends 
to give the impression that cases ot this infection aie becoming more frequent A truer 
explanation of the appaient increase lies, I feel suic, m our greatei facilities for, and our 
improvement in, diagnosis Most observers agree that about 20 pei cent of aetmomj cotic 
infections in man occui m the intestinal tract In the mam such lesions ire located in the 
legion of the appendix and emeum, uliilst a ten have been recorded as oecuriing primarih 
about the sigmoid or lectum The stomach and small intestine appear immune or nearlj 
so, since even in the recorded cases there is some doubt whether such lesions ucre realh 
the primaiy seat of the disease 

The earliest clinical desciiption of this disease m the right iliac fossa that I can find 
in the surgical literature of our oun land uas published in 1892 bj' Ransom m the Trims 
actions of the Medico Chnugical Society Like many of the recorded cases of that period, 
the article affords most delightful reading, being full of accurate clinical observations This 
case and the post-mortem descriptions found there are referred to m a later portion of this 
paper The disease m this locality, as in other parts of the body, is essentiall 3 ’^ of a chronic 
natuie Here, unfortunatelj’’, its course is more rapid and more fatal than in other sitiia 
tions in the bodj'^ 

In most of the taiher cases the obseriers have pointed out that the disease in the 
ileocaical region manifests four stages The first vith varying abdominal sjmptonis 
mainijf confined to the right iliac fossa , the seeond vath the presence of a tumour in that 
locality, the third uith sinus and fistula formation, and the fourth uitli processes o 
repair, or more often uith a gradual decline ending m dissolution 

Of lecent j'^ears a change has taken place m the tjpe of case uliieli is reported 
Obseiiers are recording the persistence of a sinus after removal of the ^e^mlfo^m appendix 
foi uliat lias first thought to be a case of ordinarj' acute or subacute inflammation of tlia 
organ Sooner or later this sinus iias found to jield the sulphur granules of actinomj cosis 
There is, I think, an eas 3 and reliable explanation of this app irent change We are re i i 
dealing iiith tiio different stages m the course of identical conditions of disease 
interesting to read m the records of Ransom s case, of the methods of treatment ii uc i 
iiere adopted even iilien the tumour formation iias of large extent It uas eiiden \ 
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forced to the conclusion tint the first svmptoins ^^crc those of mnainm.ition of tlu api end \ 
and in these da^s the patients nould hasc been opcritcd on nnicli sooner 1 feel c ertain 
this IS cNOCtlv .hat IS happening at the picscnt time Most oi the 
recent literature describe the disease as follo.ing the remoeal of the c ec il -h 'd''- t »<- 
stages of this condition subsequent to appendiccctomv arc still identical .ith those of the 
earlier cases, .Inch .ere only first seen .hen tumour foiinalion .is alrcada an aeeom- 
phshed fact Such cMdcnce is sullicient to suggest tint these ciscs, seen at in earbci 
stage, should be able to thro, some light on the puman pathological lesions of the 
so called ileocaecal actinomycosis 


PATHOLOGY 


Formcily, in consequence of the tumour formation ind the es.tcnt of the dise isc .lien 
first seen the actual aiiatonucal site of the origin li foeus of infection . is the siibjeet 
of argument and debate It .is difhcult, on iccount of the extensne progress of the 
disease then existing to decide clefinitcly .hether the appendix oi the caLeiiin .as the 
oiiginal site of infection 

Since the appendix .as geneially found m the midst of the mliammatorj mass it 
.as for the most part taken for granted that this structure .as the piimarj seat of the 
disease, as the following quotation from Ransoms account shows Tins obseiver lu the 
concluding paragraphs of his report .rites “ It maj be perhaps assumed that in tins case 
the earliest seat of the disease .as m the vcrmifoim appendix, that heic a fiagment, or 
a .hole gram, of corn oi grass lodged, and the actmomyccs parasite dee eloped on it ’ 
This assumption .as pointed out by Waring m 1905, when he published the account of 
seven cases of the disease m tins legion, and championed the vie. of the c.ccal origin of the 
disease The ascribing of the primary lesion to the appendix was at those times somewh it 
of the nature of a speculation, since no really minute pathological data .cie produced m 
support of such a proposition 

On the other hand, the new that such infection may at times start m the .all of the 
caicum IS borne out by indisputable pathological evidence 

In Chian s case, .Inch gave no sj mptoms during life, a small ulcer 1 cm m diameter 
and 5 mm thick .as found post mortem m the caecal mucosa It .as coe ered by a gTe^ ish 
laier, which in films and culture showed the presence of Achnomyccs bovis Agun, m 
1920 Slesmger reported a case of an ulcer in the wall of the CcCCum which perforated into 
the general peritoneal cavity From tins case also a culture of the same organism .as 
obtained Such eailj stages of this infection within the abdomen are not often met with, 

but thea aflord ample pioof that the initial lesion is at times m the wall of the caicum 
itself 


In the seaen cases which aring reported, the disease was of the chronic nature mostlj 
then described In the two post-mortem leeords m this observers senes, an ulcer was 
found in the cieeum , but in neither appendix nor ulcer could the lay fungus be demon- 
*** present to naked eye and microscope m the retroperitoneal tissue® 

In Mew of such absence of the organism m these ulcers one is forced to raise 
le question whether the ulcer was the primary lesion or seeondarj' to the mflammatore 
caction m the intestinal . all due to the extensive retroeaical disease In the post-mortem 

ore“e«ror^ppeX"''"' found m microscopical sections of the .alls 

m sJchlJir, f " deduction from these consistently negative findings 

eases is that the ulcers m the caicum which hare been described by Wanno- ^ 
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the pnmaiy lesions are only ot a seeondaiy nature as far as thej" are concerned in the 
etiology of the condition 

The other Vle^v , which is upheld by Kelly, Cope, and others, maintains that the lesion 
commences in the caecal appendix The possibility of this occurrence is not based on such 
accurately ascertained pathological facts as is that of the former view On this subject 
of actinomycosis of the appendix Battle and Corner \vrite “As this organ is so situated 
that It represents the back-water and sample culture tube for the c<Ecum, nhieh is the 
first lestmg-place of the products of digestion after leaving the stomach, it uould be siir 
prising if actinomycosis was not found here ” This statement m ly sound more or less 
true, but accurate pathological Knowledge cannot be based on human expectations illoie 
and more records are appearing in the literature, similai to the four cases recorded heic, 
m vhich a sinus yielding Actinomyces bovis has persisted or appeared soon aftei iii 
operation foi acute, subacute, or chronic appendicitis 

In previous times, ivith the expectant treatment of appendicitis, such cases nere left 
until tumour formation brought the sufferers under the surgeon’s hand It is on such 
cases that the view of the appendix being the seat of the primary lesion is largelj’^ based 
Such opinion maintains that an actual lesion in the appendix mucosa was due to the rai 
fungus, and the infection has persisted after lemoval of the offending member With this 
view of the exact pathological sequence of events at the onset of actinomycosis of the light 
iliac fossa I cannot quite agree, aftei a perusal of the recorded cases m the literature, and 
after investigating the four eases set forth at the end of this paper 

Now, wherever Aclinomyces bovis attacks the body, whether in the cervicofacial region, 
thorax, or abdomen, it is of a chrome nature with its onn peculiar features Tlieie is a 
proliferative or neoplastic chinge, vhich is followed sooner or later by softening and pus 
formation m the tissues immediately surrounding the fungus Clinically, two types haae 
been described as occurring in the ileocaical region the indurated or neoplastic, and the 
soft Pathologically these are one and the same, it being only the time factor as regards 
the date of softening which differentiates them m clinical descriptions Since the fibrous 
or ‘woody’ formation is essentially the result of a protective reaction, it is quite to 
be expected, as is observed, that the soft type offers a worse prognosis than does the 
indurated 

The most characteristic feature found in the tissues vlnch are the seat of actino 
mycotic infection is the maiked proliferation in the connective tissue cells before the stage 


of softening is reached 

When the disease has been discovered in an abscess oi sinus following an appendic 
ectomy, the case has been labelled and reported as one of actinomycosis of the appendix 

tt'^aring, in putting forward the case for cajcal origin, has drawn a parallel comparison 
between this infection of the ileocaecal region and an infection of the same parts with the 
bacillus of tubeiculosis He points out that in the latter infection the disease m the 
appendix is usually secondarj' to a primary lesion of the caicum It must be borne in nnnel, 
however, in making such a comparison, that the lesions peculiar to the bacillus of tuber 
eiilosis have been demonstrated in the walls of the appendix, as has also the actuil 
presence of the specific organism of the disease No%^, in none of the recorded eases o 
so called appendicular actinomj cosis have the characteristic lesions produced In this 
infection been described as seen m the appendix itself I can find no record of micro 
scopieil evidence of the presence of the organism of actinomj cosis in the walls of tic 
appendix In the post-mortem records of Ransoms case, as well as m those reporter 
by IVaring this absence is noted Gajlord and Aschoff, whilst describing the pathologica 
histologa^ of the appendix, definitelj call attention to this fact as is seen in the following 
quotation from their work “A few cases of actinoma cosis hace been describe 
wall of the ippendix in these cases shows simple inflammatorj changes, the orguiism 
being first detected in the perita-phlitie accumulation of pus ’ 

It the appendix m these cases is actualh the seat of the pnman lesion, it is /, 

to expect that some e^ idence in the tissues of the organ should be present o a poss 
aro-ument that the organism has been discharged in the process of softening in the pri 
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out bucli cOTiphcations The fom cases uhicli arc reported in this pajici yrc all pniitnls 
p H,p ,>gPS ppd ssmptom, of tfp.cl ..cute .wc,« .cl.v of <«m,Mr.U,fch 

Z/i.sto., , the tagest, of r.ve d.,„’ dtunfon, m One i U the tm,e of ttmot .1 
there oet notUmg, site m ties lett oetc, to lo.ol one to M.tpect the prc-cl.ce of such 
infection In the fust three cases the appendices ^\c^c opened and examined at the tiiiiL ol 
operation, but ueic destroced uithout bacteiJolo<'ical or niieroscopic txamin.ilion Jht\ 
presented no signs apart from those usually seen m acutely inllamcd appcndicts In llitst 
cases a sinus had peisisted for some time befoic i ically energetic search uas made, uliich 
lesulted m the discocery of the typical sulphur gi mules In Case I, as the historc shous 
the natuxe of the infection, ^^as settled bcNond doubt bcfoic rcnio\ d of the appciuhv 1 Ik 
knonledge gained from previous experience alloncd one to place a corioct mlciprclalion 
on the clinical findings obserced at the fust operation In coiisccjnencc, a careful iind 
persistent search resultid in the discover) of the infecting organism at an carK date Hie 
appendix nas therefore carefully preserved and examined in section, as n is the portion 
of the caical wall which was removed with it 

The appendix of this case had the appearance conunonh seen in r patient who gisos 
a historj of repeated attacks which finally culminate m a reaction sulhcicntlv acute to 
necessitate immediate operation It was not markedly thickened and, on making a longi- 
tudinal section of the organ, a stricture, dating from one of the prc\ lous attacks w is 
present about an inch fiom the tip The mucous membianc was inflamed, es])eciall\ m 
the distal half There was no sign of ulceration, but the portion bccond the stnctvnc 
was slightly bulbous and distended with a turbid serous fluid In this were sc\ enl sulphui 
granules which, to the naked eye, in film, and in culture, were uiidoubtedh those of Actino- 
myces bovis Although the organ was most carefully sectioned, no sign of this organism 
or of the characteristic tissue clianges which it gives rise to could be seen m the mucous 
membrane or other layers of the wall of the appendix The appe trance was tint of a 
simple inflammation with a large preponderance of eosinophil cells, which Eastwood 
showed IS found m appendices in wliicli inflamniatoiy reactions have been present foi 
seseral days 

Here, then, was a case in which the organism of actinomycosis was present in the 
lumen of the appendix, causing, as far as our pathological findings show, no trouble 
Further, neither the infection nor its significant tissue changes could be found in the walls 
whilst outside m the connective tissue ol the retroperitoneal area, the oiganism was present 
as grannies whieli were giving rise to the typical changes of proliferation and softening 
In the post mortem descriptions of Ransom, Waring, and of Case 1 of this senes, the mam 
spread of the disease was in the muscles and connective tissue of the posterior abdominal 
wall lu some cases it has spread down into the hip joint, whilst in others as in Case 1, 
It has caused extensive destruction oi the bodies of the vertebra; The lymphatic glands 
were not aflected by the organism of actinomycosis , any enlargement or suppuration 

tissues was the lesult of the secondary infection which is invanahlv present in 
the disease m tins situation 

The occurrence of pyaemia m actinomycotic infections is described as rare In other 
SI es o tie infection this is so, though one or two cases hare been reported In the ilco- 
tho frequently, when it is a definite portal pyaemia Iilost oi 

^ filled wath the jellow 

eommei^: neir Se —ation of such foe. shows that ther 

rathortidTrim fi'^estio^ «f the etiology of this condition observers hare 
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the undoubted lesions of the appendices in my foui cases and in the many other recorded 
cases in recent literature, seem strong evidence that we must look to the appendix ratliei 
than to the csecum for enlightenment on the early pathology of the infection of these 
regions with Achno7nijces bovis The view that the primary lesion due to the ray fungus 
is present in the appendix is not, I maintain, borne out by investigation The part nliich 
IS played by the vermiform appendix is a purely secondary one 

J W Keefe expresses the opinion that an acute or chronic inflammation of the 
appendix may open the door to the actinomycosis organism Such is, I believe, the true 
etiology of these eases The primary condition is that of an ordinary attack of appcndi 
citis, in ivliich the damage done to the walls of this organ by such inflammation has 
allowed the Actmomytes bovib, which was previously a harmless inhabitant of the lumen 
of the intestine, out into the retroperitoneal tissues, where it finds its best nidus in uhich 
to play havoc uith the health, and oftentimes with the life, of the patient 

It IS noteworthy that in all these foui cases, as in others so recorded, the appendix, 
either wholly or for the greater portion of its course, occupied an extraperitoneal position 
behind the cnscum In cases where the appendix is in the peritoneal cavity, this infection, 
if it occurs, first manifests itself as a mass in the wound of the anterior abdominal wall 
Here it is clearly a ease of wound infection at the time of operation The fact tint tins 
condition in the right iliac fossa does not follow the cases of usual intraperitoneal position 
of the appendix can be explained by the extraordinary resistance shown to this infection 
in all casts by the peritoneal membrane It is only in the last stages, when the patient s 
resistance is hopelessly broken down or when a secondar 3 ^ abscess in the liver has ruptured, 
that we see the defences of the peritoneum fall before the infection of Actinomyces bovis 

Such an explanation of the etiology of these cases at once raises the question of flic 
actual character, the mode of entry, and the natural habitat of the infective agent which 
IS lesponsible for actinomycosis m man Traditions, even though not well borne out 
modern knowledge, often die haid This is true in the medical world just as in other 
branches of human activitj'^ It is onlj' in recent times that mj^ general scepticism has 
aiisen with regird to the theorj'^ that infection was borne by corn, barley, or grass So 
much was this anew held and pi omulgated that, if actinomj'cosis was found in any patient, 
suggestions were almost umversallj’’ put to him that his habits or occupation caused him 
to chew raw corn or to carrj' straw or like material in his lips whilst at work There is 
really no sound evidence for looking on actinomj'cotic infections as being a prerogative 
of lural occupations In mj^ owor foui cases there is no connection between patients and 
agricultural habits In all instances they were town dwellers with work which confined 
them indoors In other senes of reported cases there is bj' no means a preponderance of 
rural inliabitants amongst the sufferers There are certainly a number of cases described 
in which a blade of grass or an ear of corn has been found in connection with the lesion 
Theie is, howex^er, no actual evidence to pioxe that such foreign body carried the infeetion 
or that It served anj^ function m the piodiiction of the disease other than that of producing 
the necessary lesion of the mucosa 

The organism which is found m such foci in man, and which was disco veered in tlie 
four cases of the present series, is tlie Actinomyces bovis first described bj^ Wolfl and 
Israel, and afterwards re-im^estigated and xerified bj' Wright There is no record to show 
that this organism has e\ er been found outside the animal bodj It is an anaerobic strepto 
thrix which will not grow on all media and which fails to reproduce itself and soon dies 
at room temperature In animal inoculation experiments it gives rise to lesions containing 
the typical j ellow granules, though it has not j'et been possible to reproduce the tvpic i 
‘woody’ formation found in actual disease The organism described by Bostroem, together 
with those obtained from grasses and corn, haxc alwa-ys failed to gne positixe inoculation 
results m mimals In addition these latter orginisms are aerobic and grow frccl\ on a 
media at room temperature On account of the cultural characteristics of his organism 
and those of AVolff and Israel IVright docs not admit its existence outside w 
bod\ , although he has no actual proof, apart from its nature in test-tube and in mocul itio 
experiments, to substantiate this new Lord has shown tint this organism docs exis 
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the throat and teeth cavrties of persons ^^ho evhdnt no sign of the disease In Ins 

researches typical e\perimental lesions ncrc obtained in gmnci-p'S^' nroseni in 

researcne 5P nho maintain the source of infection to be prestni m 

corn have fallen back on a theoij of the possible dual form of cMslencc of the oipnism 

Mith charactenstics nhich differ nheii present in the animal bods from those obsener 

vihpn outside m the vegetible norld 

Ariresent the most ve cm say is that, though the hfe-h.ston of tins oigan.sm is 
but impeifectlv nndeistood, the cMdencc is accumulating to su]ipoit 
alimentary habitation One argument igainst this opinion nhich must ccitainh ^ ^ eoi - 
sidered and met in future iin estigations is the conipar itively few cases of tlic disca 
and the entire absence of ain leeoidcd case of post-operative infection ocemnng m tlic 
wide realm of abdominal suigeiy 


DIAGNOSIS 

The diagnosis of this infection can, of course, onlj be made with ceitamty after dis- 
coverj' of the sulphur gianules of the Achmmyccs bovis m the pus from abscess or sinus 
In the cases which follow appendicectom\ for an acute oi subacute condition, it is well-nigh 
impossible to diagnose the infection at the time of operation this stigc one would 
base to examine systematically the contents of cvciy appendix rciuosed for this specific 
organism Even then the dilTiculties of sueli detection ire so mimeious that one cannot 
ha\e enough hopes of success to justifj the time expended 

The appearance of a mass m the light iliac fossa or m the actual sen of the operation 
should at once make the suigeon suspect the picsencc of this infection It is no nneonunon 
practice, as records show, for such r case to be ic explored with the Icar that a swab has 
been left behind An incision reveals r hard mdurated mass which ma> or ma> not at 
tins stage deliver the tj'pical jellow gianules 

In the patients who appear before us at a latci stage with marked tumour formation 
there are certain clinical features which at least should make us stronglj suspect the true 
nature of the condition The patient is more usually of the male sex The sex ratio rii 
the four cases of this disease here reported is three males to one female, which is the pro 
portion that Osier worked out in tins infection The patient lias usually liad pam of a 
varying degree in the right iliac fossa for some lew dass He will complain of exacerba- 
tions of this pain on moiing the light lower hmb, especiallv on mounting a \ elude oi on 
going upstairs This feature of the pam is so ch iractenstic of this particular infection 
in the ileocacal region as to prove a strong foundation stone on wliicli to lay an exact 
diagnosis The teniperatme and pulse are not as a iiile much raised, though these vari 
with the degree and sirulence of the secondary infection already present 

On examining the patient the right thigh is held flexed at quite an appreciable angle, 
whilst any attempt to extend it, whether of a passive or of an active nature, causes 
excruciating pain The abdomen moses fairly w'ell tlie peiitoneal cavit}' itself being 
free from infection The mam feature of the tumour is its characteristic hardness, which 
at times mar eien suggest a malignant neoplasm Such diagnosis is as a rule put out 
o court b\ the short liistorj of the case the definite signs of inflammatory reaction, and 
tie rapidite of tumour formation, with obvious in vehement of the psoas muscle One 
pit all m diagnosis is to miss a primaii new growth of quite small dimensions m the right 
es IS with secondare deposits m the glands m tins region On exploration, the hard 

us^mornlif?*' around the appendix lying behind the cajcum should make 

s moralle sure of the true nature of the case The ultimate confirmation of the diagnosis 
must wait foi the finding of the sulphur gianules ® 

he nroecd infection should 

not fouml u! t o T ® opportunity It is often the cise that the granules are 

s i Rep..s 
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yields up its contents It is often far from easy to clinch the diagnosis of these cases it 
lequires patience and cire On one point I feel most strongly the propei person to look 
for the ray fungus is the surgeon of the case or his oivn assistant The easiest and most 
certain method is to allow the discharge from the sinus to run doun the side of a sterile 
test-tube whilst diessing the case 11 the sinus does not yield sufficient foi this, gent!) 
curette the walls of the tiaek uith a spoon, and allow the blood which escapes to flow 
in a similar fashion The granules -will cling to the sides, allowing the liquid portion of 
the pus to run to the bottom of the tube They can then be picked out and examined 
microscopically If all eases were so dealt with, the dngnosis could be settled far sooner 
than IS often the case Too frequently the pus is kept and allowed to clot before 
reaching the bacteriologist It must be lemembered that it is essential for diagnosis 
and culture that the actual yellow granules be found and isolated They alone bear the 
signific int club formation This is not easy if the pus has clotted, and the streptothnx 
soon dies at room temperature, so that the chances of thus finding it aie greatly 
diminished, as experience often proves 


TREATMENT 


The treatment of actinomycosis in the legion of the light iliac fossa is of a more 
ex icting and anxious nature than is the case wath the same infection m other situations 
of the body The condition is here complicated by the extent and variety of secondary 
infections which are invariabh'^ present, and also by the wide extent of the infected area 
when the diagnosis has been definitely pioved 

The first important line of treatment mtb large doses of potassium iodide should, I 
am sure, be started as soon as the clinical features warrant even the suspicion of the true 
nature of the case As regards operative measures, it is clear I think, that the condition 
is one m wdiich the suigeon wdio holds his liand gets the best lesults At first sight the 
prevalence of secondary abscesses in the liver of a definite pyiemic origin would, perhaps, 
be m favoui of an extensive intestinal excision as soon as diagnosis is certain Such an 
operation is bound to carry in its tiain a large degree of risk Also, there is no disease 
found post mortem in the intestine the infection is a letioperitoneal one and invades 
the portal system from behind onlj’' at a 1 ite stage of the disease Gangolpht and Duplant, 
in their leview of this condition, are strongly against any form of resection The rapidh 
fatal lesult in Case 4 is much against such treatment Any form of resection or extensive 
curettage is, I am certain, strongly to be deprecited In cases where the patient is fiist 
seen with a definite tumour formation no attempt should be made at appendicectomy 
The appendix is not actuallj^ the seat of disease, and protective la3'eis are broken down 
and fresh ground is thrown open to the infection by anj' attempt to remove it The 
activities of the surgeon should be limited to ensuring free drainage when abscess 
formation and softening occur Hj^diogen peroxide used as an irrigating fluid is, I think 
the best local application It also helps, moie than any other disinfectant, to dimmish the 
peculiarly foul odour which arises from actinomjmotic infection in this neighbourhood 
The smell when once recognized is peculiar to such conditions, perhaps "SVaring’s descrip- 
tion of an odour like sulphuretted hydrogen giv'es the best idea which words can convej 


It IS particularlj^ offensiv^e penetrating, md clinging 

IMedical treatment consists chieflj'^ in the administration of increasing doses of 
potassium iodide until the patient is taking 100 gr three times a d i\ IVhen this dose 
IS reached many authorities advase that the drug should be discontinued periodicallv for 
a few daj s to allovi softening to take place, and thus ensure a more certain effect of the 
drug on the mfectiv e oiganism Some hav'e advocated the use of x raj's in cases of this 
infection This form of treatment was used in Case 3 of this series, but with disappointing 
results Hej erdath has reported successful results from the use of radium But here, 
and in the reported improvements under the application of a rajs, the lesions have i 
been in the cervicofacial region where one’s efforts are not crippled from the start, as icrt, 
bv’’ a foul secondarj infection Some observ ers are high in their praises of the resu ts o 
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Jan 25, 1921 — Sinus still discharging Avg 8 — Seen as out-patient wtli sinus still present 
Actinomyces found in discharge Vaccine prepared as in Case 1 Atig 11 — Sinus opened up 
Pus containing granules evacuated Coical uall not involved Psoas muscle uidely infiltrated 
Treated uith vaccines and potassium iodide Application of t rajs Aug 29, 2\ , Sept 2, 4\, 
Sept 5, 4\ , through 3 mm A1 Oct 15 — Discharged n itli persistent sinus Potassium iodide 
continued De\ eloped signs of amvioid disease, and symptoms of invohement of right lun" 
appeared latei Jane, 1922 — Death No post mortem e\ imination ° 

Cases — J H Age 37 Tounduellei Slachinist 

Three davs’ history ot pain in right iliac fossa Vomiting one day 

Oct 18, 1920 —Acutely inflamed retrocxcal appendix lemoved Wound drained Aon 8 
— Discharged uitli a sinus Dec 15- — Sinus ceased dischaiging Jan 7, 1921 — Spelling in 
light iliac fossa Incised A consider ibic quantity of pus evacuated Abscess cavity drained 
March 7 — Actinomycosis granules found in pus from sinus Tieated uitli viccines and potassium 
iodide May 3 —Discharged nith peisistent sinus Dec, 1921 — Death No post niorteiii 
examination 

Case 4 — T K Age 42 Toiiii dueller Alcchimc 

Pam in the ileocmcil region foi fire days Vomiting tuo da-\s Right loner limb held in 
position of flexion for one daj' 

March 7, 1922 — Operation gridiion incision Appendix felt in a hard mass behind the 
CTicum Abscess cavitj’^ opened and diained Appendix not remored Actinomj cosis ins 
thought to be the probable infection Examination of pus obt lined it operation pioied negatiie 
Pus from iiound examined dailj jMarch 19- — Discoverj of vdlow gianules March 20 — Wound 
enlarged 4ppendix removed iiith one inch of coicil iiall at its base All infiltrated tissue in the 
legion of the psois muscle rcmoied Wound dnined Tre ited inth vaccines and potassium 
iodide June 3 — Death Post mortem examination lefuscd 


ADDENDUM 

Since wilting the above, I am ible tliiougli the kindness of Mr Gialiam Simpson, 
to add the notes of a furthei case of tins condition This liistoiy tiell illustrates some 
of the more important features of these cases 

May 10, 1921 — Feverish cold and cough, uitli pain in the light iliae foss i May 23 — ^Reciir 
rence May 24 — Tempeiature 99 8° , pulse 102 Rigoi Tenderness and lesistance o\er appendix 
P an relieved by pissage of flatus Suelhng icni lined, but genenl condition impiored occasional 
colicky pains near umbilicus, leheved bv passige of motion June 3 — Seen in consultation 
Looked veil Temperature 97 6° pulse 120 Tongue clean had been roiniting all the night 
before Chest — ^Nothing abnormal , no cough 4bdomen —Large, hai d tunioiii in right ih lo foss i , 

not very tender , quite fixed Gieat diflicultr in extending right thigh No djsiiria Appendicitis 
dngnosed Recommended uaiting till lump had disippeared June 17 — Opciation appendit 
ectomy , veiv large adherent appendix, no ileal kink Healed by priimry union hdy 8 
Still some thickening felt m right iliac fossa , otheinise veil Aon 9 — Loc ilued tender thicken 
ing m abdominal nail under loner qu irter of stai , skin orer this icd foieign bodj) Aon 10 
— Second operation incision and eratuation of tuo ounces of pus from gr inulation-tissue lined 
caxaty on surface of aponeurosis , no foieign bodx , no cause found though carefullj looked for 
drained JVov 14 — Seen again, quite veil \cm little pus, but no diminiitioii of thickening 
Some time later actinomj cosis granules ueie found in the pus /an 1923 — Seen agiin Improied 
under potassium iodide Sinus still peisists 


CONCLUSIONS 

1 Actinomj COSIS of the light line fossa gixes a clenei and moie accuiate desciiption 
of the condition than does the oldei nomenclature of ileocoecal actinomj cosis 

2 The disease m tins situation is more common than is generallj supposed The 
apparent increase m its incidence can be explained bj improred diagnosis 

3 In the pist, the large extent of the disease vhen first seen has masked the original 
site of infection In consequence, assumption i ither than accurate inr estigation has 
sought to settle the point of difference of opinion between coicum and appendix 

"^4 Cases ot infection of the emeum haxe been reported, but no recorded cist of i 
similar condition in the Jialls of the appendix can be found 

5 The appendix plajs pureh a secondarj part in the etiologj of this disease, of ic 
right iliac fossa It acts as a /oens minons rcsistentuc through uhich the organism escapes 
into the retroperitoneal tissues 
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0 Conservative singery gives the least unpromising lesults It should be liinitcd to 
simple incision, evacuation, and drainage Resection and extensive cuieltage should jil.ij 
no part m treatment 

7 Large doses of potassium iodide, together riitli an cnrlj administration of auto- 
genous vaccines, offer the best hope of cure 

8 Earlier diagnosis must be made if the results of treatment arc to lmp^o^e ind if 
the present high mortalitj'-nte of 80 per cent is to be reduced 

9 In all the four cases here reported the organism nas similai m its cultural character- 
istics to that described by Wolff and Israel 

1 V ish to tender my best thanks to Jlr A Cuff and Mr Ernest Finch foi kindly allou - 
ing me to use their cases, and also to Mr S Graham Simpson for \ahiable ad\icc and help 
m compiling this paper 
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GIANT-CELLED TUMOURS OF TENDON ASSOCIATED WITH 

XANTHELASMA 

By ROBERT OLLERENSHAAV, Manchester 

Ik February, 1920, I saw a young Jewess, 18 years of age, ^^ho complained of a painful 
siveJIing m the region of each heel I found, m each foot, a hard, well defined tumour 
situated over the tendo Achilhs about two inches above its insertion The tno tumours 
were almost symmetrical and are veil illustrated in Ftg 398 The skin o\er them iias 
a little darker than the normal skin of the part, and it vas thickened from pressure 
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Tie 30b — Bilitcral ccllctl tumours of tciulo WIuHl 

The patient had noticed the slov enlargement of the aiea foi a period of three icars, 
but h id not sought an 3 '’ advice until she began to suflei p iin from boot pressure In d 
other respects the feet appeared to be normal In the skin of the right arm, just ahoie 
the inner condj'Ie of the liumerus, vas a patch of vhat is knovn as xanthelasma 

At operation the follovmg note vas made “ The tendon vas ecri greatlj thickenec 
and had manj j ellov -coloured areas on its surface and also infiltrating its fibres Certiin 
of these patches vere present also in the subcutaneous tissue The tendon vas tninmci 
dovn to a little more than its accustomed size and the skin repaired 
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Since that date, nearly three years ago, I have seen the girl on seveial occasions and 

^ ’"'^cent report from her medical attendant m the 
South of England There has been no recurrence of the grouTh A second natch' of 
xanthelasma has appeared on the left arm m the corresponLg position to the o.ifn 1^ 
existed proMoi^Iy on the right side The tnmouis arc very mtJrcsting and on tcct 1 
show among the tendon fibres areas nhere ’ 

giant cells aie present m considerable num 
bers Figs 369 and 370 shon low-ponei 
microphotogiaplis ot sections of the tximouis, 
and Fig 371 sho%xs a dranmg made from x 
portion of the section seen m Fig 3G9 on a 
much larger scale A number of tumours of 
similar histological characteis, but arisin<T 
from tendon sheaths, have been reported, and 
base been caUed sarcoma, myeloid tumour, 
myelovanthoma, and various other more oi 
less descriptive names Targett^ expressed 
the viexv that giant celled tumours of this 
type vere clinically and histologically malm- 

that, although the presence of a lar»e 
number of giant cells gives tlie tumour ”a 
claim to be called ‘myeloid’, yet the grmvdli 
had no real ught to be so classed He 
legards It as due to the proliferation of the 
endothelial cells of the blood-vessels and 

.ar* but “M"’ 

and should be called giouths, 

*b«ha r mT*’ 

literature of 93 cases of c the 

sheaths, and found tLt 54 ^ 

type containing giant cells Ttfx. 

>n the loner extremitv V lU 
-<1 f, .n .be 

rctentlv investiaatcH -ib- ®e.ions Broders^ 

«h,ch -have beef “ "atueo 

Rochester, USA He fnn a ‘’t 

alter local removal L recurrence 

here rceordinu which I am 

as a bilateral ^ondition"™".^^ ^«moui 


as a bilaterafcondit, on ^ 

tutional causatiof rathm ' 
growtli The ^ than to local nexv 

which originates in'^tendon shSth°^ 
cases reported by the foroo-o ^ the 

tendo Achilhs has no tn, "f The 

tumour was ®^^^«th, and the 
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of fats There seems to he httle doubt, however, that the material which occupied the 
spaces, shown so well in Pig 371, round ^vhlch the giant cells are chiefly grouped, ivas 
of a hpoid character, and that the giant cells are to be regarded as being engaged in 
the removal of this abnormal material 



riG 371 —Higher poncr new of pnrt of «ection shown in /'tff 309 


From the clinical standpoint the question as to mxlignancy of tumours of this class 
IS of great importance It appears, from the material before us, that we are thoroughly 
pistified in regarding them as benign, havmg more the character of a granulomatous 
cliange than of a new growth, and that local removal is all that should be undertaken 
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tumours of tendon and tendon sheaths.* 

B\ ST I D BUXTON, London 


Tur subject oi tumovHS of tendons and tendon sheaths is of interest on mg to the rnr.tj 
S ure tmLis Observations have been made on them since 1860, and m stndymg tl c 
nork of these observers one cannot help noticing that the greater part of it has been doi c 
by French and German surgeons and pathologists 


TUMOURS OF TENDONS 

Onlv a fen nords can be said of tumours of tendons Primary tumours are len^ 
rare and possiblj' do not occur at all I can find no trace of a case reported, and in 1907 
Ombredanne'^ agreed nith this statement He was not satisfied that the fibromata and 
sarcomata described originated m the tendon, but he acknonledged the possibility of 
osteomata occurring This condition he compares to myositis ossificans Tendons of 
course, are not uncommonly invaded by direct spread of malignant tumours yhich lla^c 
commenced in the bone or connective tissue in their neighbourhood 


TUMOURS OF TENDON SHEATHS 


Out attention is thus practically confined to the tendon sheath This structure is 
a specialized part of connective tissue, and is therefore sub]ect to the same neoplasms as 
aie other connective tissues Such neoplasms are not uncommon , therefore one searches 
for some reason 's%hy tendon sheaths should be so immune from tumour formation, and 
it IS very difficult to find any facts bearing on this point 

First, our knowledge at the present time of the origin of tumour formation is 
cNtremely small 

Next, It has been found tliat a history of trauma is not uncommon prior to tumoui 
formation One has no reason to suppose that tendon sheaths are anatomically shielded 
from trauma , on the contrary, one Mould suppose that they and tendons uere veiy li ible 
to injury 


In the third place, in all probability chrome inflammation and irritation are predis- 
posing factors to tumour formation Chrome tenosynovitis is very frequent, and becomino- 
more so Mrth the development of athletics and machinery 

Therefore one is at a loss to account for the rarity of these tumours, especiaJlj as, 
although thej ire of small size, thej cause some limitation of function of hand or foot-A 
a sulhcicnt reason as a rule to make pauper, peer, or phj'sician seek the advice of a surweon 
Tlic classification of the primary tumours occurring on tendon sheatlis is as folloiis — 
1 Benign —( 1 ) Lipoma , (n) Fibroma , (m) Chondroma , (iv) Gantrhon 

r o 1 LocaUij, and therefore often called locally malignant — 

uiant celled mj cloma ® 

5 Malignant — Sireoma 

1 Benign Tumoms — 

1 LijioiiKiId are uncommon, and detailed observations have been made on onlv 


• t pnper read before tbe Bntnh Ortbopad.c Association October, 1922 
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consideied togethei, because the symptoms, signs, locations, treatment, and prognosis 
are the same “ 

They are composed of fat tissue without any evident capsule other than the slicath 
Itself to which they are so intimately attached , hence the sheath must be sacriheed in 
removing the giouth The tumour is liable to surround the tendon vithin the tendon 
sheath, and follow it towards its insertion In these eases there may or ma> not be fluid 
vithin the sheath, and the tendon is intact as a rule On the other hand, the lipoma Ina^ 
be outside the sheath and attached to it a pedicle 

They are more frequent on the tendon sheaths of the palm of the hand, but occui 
also on tendon sheaths in the leg The commonest symptom is disabihtj^ mo\enients 
vith which the tendon is concerned being limited, owmg to pain As vith most tendon 
sheath tumouis, diagnosis has seldom been made before opeiation, the signs being similar 
to those of tcnosjmovitis, simple or tuberculous, vhich is so much nioie frequent I he 
diagnosis of ganglion has been made, and lipoma found at operation The onlj^ tieatment 
IS removal, and ioi their ablation it is necessary to remove a portion of the tendon sheath 

II Fibromata are about as uncommon as the lipomata and do not attiact any special 
attention A specimen of one from a tendon sheath neai the ankle evists in the Museum 
of the Royal College of Surgeons (G08) It is the size of a small nalniit and lobiilated on 
the surface, and had been growing for tuent 5 ^ years 

III Chondiamala are piobablj’’ less common than the othei simple tumours Sleeting 
vith a case of this kind earliei in the jear, my attention uas draiin to their rarirt 
Caitilaginous tumours are rare except in connection uith bone They are reported^ as 
occasionally gi owing in muscles ind fascia: Enchsen refers to three eases the tumours 
being in the tibialis anticus, r^astus externus, and pectoral muscles, and Liston remo\ed a 
chondroma the size of an oringe from the vastus externus 

As tumours of tendon sheaths they are considered n orth} of mention bt Ombredanne* 
and Delbet ® The latter states that they aie quite diffeient from tiue cliondromata of 
bone Chauvain and Roux® report a case in detail, the tumour occurring on the tendon 
sheath of the extensoi tendon ot the fourth toe They diagnosed the case as ganglion 
but found a solid nodule attached to the tendon sheath and had to resect a portion of 
this sheath to remove it 

Histologicalty, it Mas found to consist of hjahne cartilage and hbrocartilage, iiith 
bands of fibrous tissue They considei it to be of the nature ot ‘traumatic perimiisculo 
tendinitis’, the historj^ being a sequence of a Molent blou folloued bj" ecchymosis, i 
limmatoma, and then this tumoui 

The history of the tumour in the hand nhich I report fulij is different The patient 
vas a professional violinist, and she complained of pain and swelling in her left hand for 
tuo months, so that she could not pla}^ her instrument She could recollect no definite 
injury, but this hand she used greatly in plajing her violin There uas no doubt about 
the suelhng m the palm It was in the space betucen the heads ot the third and fourth 
metacarpal bones, ind uas soft, non-fluctiiant, and did not appear to move uitli the flexor 
tendons 

Full flexion of the ring finger uas painful, but no limitation of flexion or extension 
at my of the finger-joints uas present The skiagram shoued an area the size of the 
sesamoid bone at the base of her index finger, situated on the radial side of the neck of 
the fourth metacarpal bone, which uas more opaque than the soft tissues, but less dense 
than the shadou cast by the bones of the hand At operation, an eneapsulcd mass uas 
found on the radial side of the flexor tendons uhich go to the ring finger It h id a pedicle 
attached to the flexor tendon sheath, just distal to the metacarpophalangeal joint of the 
ring finger The specimen measured 1 x i x i inch It u as lobiilated, and someu int grei 
m colour The microscopic examination revealed that the tumour uas a chondroma 
A connectn e-tissue stroma containing blood-x essels and no abnormal cells surrouni cc 
masses of hjahne cartilage Professor Shattock uas kind enough to examine the section 
and states that it is a simple chondroma (Fig 372) The opaque area slioun m tic 
skiagram is due to calcification of a portion of the neoplasm 
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Calcification occurred also in the following case, winch is one of Marcus Beck’s 
Sir Rajnnond Johnson^ refers to it, and tells me he helped Beck remove the tumour from 
the flexor tendon sheath of the 


index finger It was thought to 
be a ganglion before operation, and 
the specimen is now in the Sluseum 
of University College Hospital 
Medical School Mr E K Martin 
has re examined the specimen, and 
on ing to his kindness I am able to 
illustrate a section of the tumour, 
which was the size of a cherry 
It IS, like the last, composed of 
several lobules of cartilage, and 
there is an aiea of calcification 
(Fig 378) 

A specimen (1569, Old Cata- 
logue) that IS in the Museum of 
King’s College Hospital shows 
seveial tumours on a tendon 
sheath The catalogue states that 
these are fibromata Re-examm- 
ation show's them to be composed 
of flbrocartilage, and it is to be 
noted that these tumours aie mul- 
tiple, and less lobulated than the 
preiious two which were examined 
{Fig 374 ) 



riG SiS—ChoBOioma o£ tendon siiLath (v go) 
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tendon sheath, and has attracted considerable attention, as its pathoJoaj^ is of meat 
interest ^ o 

The common site is over the metaearpophalahgeal articulation in the palm , but the 



Pic 374 — rJbrochondronia of tendofi (x 80 ) 


juice colour ’’of the myeloma of bone 
lobules by strands of fibrous tissue 1 
multinucleate giant cells, and pig- 


forearm tendons are not exempt, any 
itiore than are the tendons passing over 
the ankle-joint There is usuilly a 
history of the part having been injured 
The tumours are small, groivth is slov, 
and interference -with function is late 
They are adherent neither to bone nor 
to skin The differential diagnosis is 
■''ery diflicult oiiing to the lack of special 
signs or symptoms produced by these 
and other tumours, by ■nliich thej^ could 
be distinguished from tenosjmoi itis 
Tourneux'i discusses the diagnosis at 
considerahJe iength m e\ce))ent papers, 
but aeknov ledges that even should a 
neoplasm of the sheath be diagnosed, the 
only evidence to suggest mj’^eloma is 
srnall volume, soft consistence, and sloii 
gi'oivtli The majority of cases described 
have not been diagnosed until a section 
of the tumour has been cut The grov th 
IS lobulated, and has a slight bronnish 
or pinkish coloration — not the grape 
Microscopically, it is found to be divided into 
the lobules are a variety of cells, including 


ment 

Broders^^ describes the histology 
m detail m a recent paper, illustrated 
ivith microphotographs There is 
evidence that these tumours recur 
locally, but they must be distin- 
guished from the sarcomata, vliich 
m addition to local recurrence, may 
form metastases The distinction is 
onlj possible in an early case v itli the 
aid of the microscope 

The case I have to report is that 
of a girl avlio vas hit on the back of 
the right thumb vlien plajung hockey 
in November, 1921 There vas wliat 
she calls a ‘gash’ over the back of the 
thumb In December she noticed a 
small sv ellmg m the same place avliich 
gave lier no pain, but a dull ache 
It has grown slovlj' In September, 
1922, ten months later, she came for 
treatment It vas found she had a 



Fig 3,0 — Gi-iiit celled mjeloma of tendon *:litntli (/'''») 


small sv ellmg, a little larger than a 

pea, o\er the radial side of the first phalanx of the right thumb It vas free of tlic 
skin — which seemed to be normal — and vas movable laterallj It did not appear to be 
fixed to extensor or flexor tendon vlien either va^ brought into action There a 
small nanus oaer the side of the terminal phalanx of this thumb 
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The tumour %vas excised undei local analgesia An encapsulcd lobulated tumom 
■was removed from the connective tissue deep to the skm The capsule nas a a 
Z sheath of the long exdensor of the thumb and to the tendinous expansion It felt 

sohd^onsKlence tumour to be a giant-celled myelonia, ivith the typical giant 

cellsinlargenumbers, as IS the case with these tumours (Pig 3(5) , „ 

At the Royal College of Surgeons there is one specimen only of a giant-cellcd "A c ' 
of a tendon sheath (1608-1) It was excised fiom the flexor aspect ’ 

opposite the mterphalangeal joint, of a woman, age 24, a clerk She noticed the snell i« 
when It was the size of a split pea, two years previously , ^ , , 

A portion of the tendon sheath had to be removed m order to free the tumoui, which 
was 1 inch in length and someA\hat oval in shape Its surface is broken up into manj 
lobulations, and is yellowish in the prepared specimen On section, the deeper portion 

IS white „ , , , ^ 11 

The history of the myeloma of tendon sheaths is one of pathological controversj 

The first problem was settled by Heurteux,« who separated the myeloma from the sarcoma 
by the clinical results of the cases The second problem is as to the exact nature of the 
mjeloma, and this is not yet decided to the satisfaction ot all Professor Shattock tells 
me that he regards the giant-celled myeloma of tendon sheaths as of the same kind as the 
giant celled myeloma occurring at the ends of bones It is suggested that it is due to the 
embryonic displacement of bone elements into the tendon sheath, winch is continuous 
with the bone The elements displaced are those related to the marrow Tourneux 
supports this theorj' The tumours occur m babies as well as in people of 80, and possibly 
the appearance of the tumours in babies lends support to the theory This being so, the 
chondroma and myeloma of tendon sheath are comparable m their origin, but neithei 
tumour has a connection with the bone 

Stewart, who has done a considerable amount of w’ork on these tumours, considers 
that they should be called myeloid endothehomata, as suggested by Bellamy He 
believes the myeloid giant cells to be of tumour origin and an essential part of the grow’th, 
but that the minute structure is that of an endothelioma, and that cells of inflammation 
are not present in the tumour He points out that too much stress has been laid on the 
presence of pigment and xanthoma cells, particularly by Dor'® and Fleissig,'’ whereas 
these cells occur in other tumours and are dependent on tissue disintegration 

The American school, represented by Ely'® and Broders, find that local extravasa- 
tion of blood IS an almost constant predecessor of the tumour, and regard the growdh 
as a granuloma rather than a neoplasm The giant cells are accounted for by beintr 
regirdcd as a collection of nuclei surrounded by an irregular mass of hyaline and fainth 
granular material of foreign-body origin 

3 Sarcoma — This tumour of tendon sheath differs from the giant-celled myeloma 
in Its clinical cluractensties, just as the myeloma and sarcoma of bone differ It is, m 
fict, a malignant tumour It starts with local sjmptoms, the tumour generally beinn- 
m the line of the tendon, and hard and lobulated on the surfaee Sometimes the mov^ 
ments of the joint near the tumour are limited Pam is not great and is variable It 
occurs most coramonlj, I gather, m the palm of the hand, m the forearm, in the sheath 
of the pcronci muscles, or m the tendo Achilhs Skm attachment is unusual , infiltration 
into surrounding tissue is the rule The rate of growth is rapid when the mund cell Ts 

comronirmra°cT"“H ‘•arcomata, and the Ij^phatics are not 

conimomj imadcd If the tumour is remo^cd localh recurrenfp fniin,. ^ 

imjwt itioii of tlic limb i, adMsed, unless radium or Coley s fluid appeals to the sunroof 


cmtihpe IS in plioos rib„„s, dmTop.TLii. “ rb;%h^^ 
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mtramembranous method, and the formation of osteoblasts Here and there groups of 
branching channels, varymg in diimeter, have arisen from mucinoid degeneration of the 
strands of connective tissue, 'ivliich ramify in the cartilage 

In certain areas the cartilage is replaced by connective-tissue cells m close collections 
and the tendon itself is infiltrated by similar cells There is thus no doubt about its nature, 
but whether it started in the sheath or tendon ne cannot saj 

CONCLUSIONS 

1 Primary tumours of tendons are evtrenielj’- rare, and probably do not occur 

2 The giant-celled myeloma iS the commonest tumour of the tendon sheath 

8 The differential diagnosis between tenosynoxatis and tendon-sheath tumours prc 
sents great difhculties 

4 The gimt-celled m 3 'eloma— -(«) Grows as a ride at the site of an injury , (b) Has 
the chaiacteristies of a benign tuniour, but is liable to recur locally , (c) Is coniparablt 
pathologicallj^ to the giant celled nweloma of bone 

The kindness and help afforded me by Professor Shattock and others has been inialu 
able, and I wash to e-s.press my gyatitude to them 
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MYOSITIS OSSIFICANS AND VOLKMANN’S PARALYSIS 

NOTES ON TWO CASES ILLUSTRATING 

THE BARER COMPLICATIONS OF SUPRACONDYLAR FRACTURE OF THE HUMERUS' 

AV ROAVLEY BRISTOAA, 1 omion 

A co^SIOI:R irioN of the t-no cases here reported is of inlcicst in illustrating tr\o of the 
rarer complications of fiactures about the elbow 


1 Tbvumatic Myositis Ossiiicws 


The child, a gnl of 04 years, sustained a supracondNl n fracture liy a f ill in Tune, 192] 
The local doctor reported that he had reduced the deformitv under an cslhcsia and that 
the ne\.t day massage and mobilization liad been commenced (P'lS >170) 

For a time, all is reported to hare 
gone well, but two weeks after the 
accident, the elbow became less mov- 
able, and the child complained of severe 
pain on any attempt at movement 

I first saw her three weeks aftei the 
rccident and, on examination, the region 
of the elborv was hot, inflamed, and 
tender The whole irea was hard and 
indurated, and only a few degrees of 
morement were permitted, the elborr 
being practicallj’’ fixed at a right angle 
A lump could be made out in Iront of 
the elbow, and x-iay examination {Fig 
177) rescaled new bone formation, pre- 
sumably in the brachiahs anticus The 
urn was put at rest m a ‘ collar and 
cuff support, and all physical treatment 
discontinued The ‘ collar and cuff ’ 
consists of two loops — one surrounding 
the neck and the other the WTist— joined 
together by a length of bandage, so 
holding the elbow at any required angle 

hdter^”^'" described by Hugh Owen Thomas under the term ‘gauge 



After leasing the elbow at rest m this support for a few davs it was r,n«s.hi» + i 
.1 „,c flosed p„s,ft„„ bv shorteLg ftd Cda^ ™ 

r.,n.,„od .1.C tool, Bve of da„ to ® 

...dw! dZ? A?, ST™ f *» 

illuo, Plowed to drop 1,\ degrees to -v nelit Lele >">>1 >’1® 

erosiog p„„ or loesl re-rot™, the power ot vol„“n.kr,4e“ rtetog ,toU «a™l' 


• A Paper rend nt the Br.Ush Orthopaad.o Assooiat.on at the Rotal Soc.etr nf xr a 

October 20 1922 ^ ^fediciue, on Fndaj , 
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On Nov 16, five months after her accident movement was free, controlled, and 
painless, from full flexion to a right angle — ^the degree allowed tlie shng The r ^a^ 



Tic 377 — Skmgrim taken on Jul> 17 

showed a great decrease in the new bone (Fig 379) Free movement of the joint iias 
allowed from this date, but no passive or forced movements vere permitted 



ri( 37*^ — Skiajrram taken on Vii? 30 

IMien last examined, in April 1922, ten montlis after the injurj the ami vas practi- 
calh normal >Io^cment through the full range vas free and controlled, and the a: ra\ 
(Fig SSO) shows the further decrease in the new bone formation 
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This case presents no extraordinary features, but it is of interest as sliouing the 
way in which the new bone becomes absorbed and the joint mobility restored i\licn the 



riG 370 — SKngnm taken on ^o^ 10 



Tie 380~runl sloagram, Apnl ’ Ifloo 




the series of skiagrams 
in a similar case 


may be of service 
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2 Volivmann’s Contkvcture 

The second complication is Volkmann’s contracture This calamity is fortunateh 
rare, and m many cases preventable, but it is not so m all As is iiell knoim, it is 
usually associated with the pressure of tight bandages and splints Cases are reported, 
however, in which the condition has ensued on accidents when no splints or bandages 
have been applied A full account of the condition and its etiolog}% together vitli 
references to the literature up to that date, is given by Dudgeon- More recentlj an 
experimental study of the subject has been made by B Brooks,® nho summarizes Ins con 
elusions as follows “ That the classic picture of Volkmann’s ischaimic paralysis could 
only be explained on the basis of acute venous obstruction n ould seem quite clear ’ 
Suffice it to say here that the condition is reported to have followed the use of an 
Esmarch bandage, rupture oi contusion of the mam vessel of the limb, and tlironibosis 
of the a\il]ary artery 

Volkmann, m his article published in 1875 consideis that the paialysis and conti ic 

ture are caused by a cutting off 
of the blood-supplj , and that tlie 
muscle dies 

The micioseopical exaiiiiiia 
tion of portions of forearm muscle 
from the case ibout to he 
reported, as veil as from smiilai 
cases, upholds this contention 
The microscopic drawings fignud 
illustrate this point particiilarh 
veil when compaied vith those 
taken from a case of degenci i 
tion following dnision of a motor 
nerve The condition is cssciiti 
ally different fiom that of degcii 
crated muscle vhich has resulted 
from interference vitli the loner 
motor neurone 

In Volkmann’s contractine 
theie need be no interference nith 
the peripheral nerves, and in 
consequence, no sensory change 
In point of fact the nerscs arc 
not infrequently m^olved, and it 
IS therefore not uncommon to find 
an area of sensors loss 
In Maj , 1922, the patient, a boy, age 8, uas referred to me He had sust lined a siijir i 
cond 3 lar fracture of the humerus three months earlier The accident had happened in 
Jamaica and the deformitj' nas said to have been reduced under chloroform anTsthcsi i tno 
hours later The arm nas bandaged iMtli the clbon flexed The arm s^^ellcd the s-iiiic 
night and the fingers vere blue The bandages were cut donn after tnent 3 -four hours 
vhen the arm was blue and ver 3 swollen, blisters appeared next da>, and the haiu 
became contracted Somewhat vigorous treatment had been applied, and I cxannnci 
the bo 3 for the first time three months after the injur 3 

He presented the appearance of a t 3 ’pical Volkmann s contracture (Tm 181) tie 
WTist-joint was flexed, the metacarpophalangeal joints were In perextended in( tic 
mtcrphalangeal joints flexed The deforrnit} was fixed The forearm muscles were nn 
much wasted, and brawn 3 , the elbow was practicalh fixed at a right angle, and i ceP 
scar, the site of the original blister, crossed the external border of the forcann m ic 
middle and upper thirds, and was doivn to, but not adherent to, bone 
was complete in the median and radial areas, incomplete m the ulnar On c cc ric i 
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examination the ulnar muscles uere noinial m reiction, but no faiadic oi gih.inic 
response could be obtained from the median muscles 

Tlie lesion nas therefore diagnosed as Volkmann’s contracture uith coinpklc 
phj'siological division of the median and ladial nerves Tlie radnl anrcstliesia uas oIim- 
ously explained by the scar crossing the radial ncivc, nhich uas causing the interruption 
X-ray examination showed a supracondylai fracture of the humerus, with the usual 
gross displacement The lower fragment was drawn upwards and displaced backwards, ind 
the sharp lower end of the upper fragment projected into the antecubital fossa (Fig !}82) 
It was decided, after a neurological consultation, that the median nerac should be 
explored At the operation the nerve was found to be completely divided, with the usu il 
end-bulb formation, and the division was obaioush caused by the sharp projecting end of 


the upper fragment It seems 
piobable that this lesion, which 
IS uncommon, was caused, not 
at the time of the accident, but 
lather at the subsequent mani- 
pulation The forearm muscles 
were hard and yellow, and did 
not look like muscle at all 
Thej formed an almost com- 
plete phque of tissue, and it 
was not possible to separate 
the individual muscles Suture 
of the nerre was effected with- 
out tension, and was worth 
while in view of the probable 
lecorery of sensation m the 
hand The lesion having occur- 
red in the position m which 
the branches to the fort irm 
muscles are given off pre- 
cludes the possibility of then 
iccoserr, eren if the state of 
the musekshad allowed of this 
The further treatment of 
the patient was directed to a 
1 eduction of the dcformitj by 
splint rge The fingers could 
he extended when the wTist 



to the lL^\enLTg%rom^th?^^^^^^^ 

ipphcd, t iking purcliase from the flexor asnect of r * ^ then 

sphnt below \ felt pad was placed ovei the domum of the^fl™ 

b indaged to the metal splint The result of ^ * I this w as firm] v 

been muscle, uere remevert T, 

'■» ~ none 
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i' ;y 


y jj 


J?ir 3S3 — formal Vtisc/i^ Tr ins\ crso section showing (n) the jnu cle bundles end the^ arr'ingeinen 
«arcolemma nuclei, (c) the scanty fibrous tissue-stromn 



FfG S*-! — Dtjt/icra/iofi 0/ J/ifsc/e ('liter dni^ton oi n ftcnpheral ncnc) Tra!L.\cr^f ^cc*ion «}iOiG/u (") 
tibroa sliruuk i6) tlic nuclei of the sircolcmma miiUiph^ *uitl in ^omc ca.t> pa>^in" into t?ic fihn (<*) 
cnui" of conncctvvo-tL:nie sopta (In Ion„ntiidinaI action tht imi'-dc "fious no cro-=i'«itnatioi) TJn run 
of reco\ erj* ) 


^ (^) the 


the jnu f'l*' 
thlG 

I <-i[abk 
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Tif 3S5 — rransime Section of Mitidc from the Polient, ‘=\50'^mg (a) mawT oval CAcos v^UicU Ho not lit m =o 
n-cll together as notraally (6) no sarcolcmroa nuclei, (c) a slight thioUmne of fibrous tissue aiiO ibso^tion hj ec U 
of comTeetiio tissue woihug in from the odgo, (0) the very sliglit if anj, Uinunution in vriilth of hbre (TIio colls 
from the coiuicctue ti^ue lia’’e absorbed the muscle fibre and laid down coiiiicctive tissue in its place Tliere !« some 
muscle detritus left at the edge ) 



lir 3M —/Mmtudvial Section 0 / Vu<c!e/rom nePattenc Paasuic from 1“« 
twints are noticed (o) dead inu'do bandies in wluch cros^stnation is verv m 

bitoiMs^tloasaltbe erov stiaation (t>) a few nuclei of cclh, spreadme alone , „ , t .i , „ v,^ Vue nore 

Uit mu=ac lip hilo fragments and absorbing tbe remains, (<) the UbroiK u i H'" breabng 

replacing nin ch bundlia niiich bare been removed br the phagocytic cells ^ doun in regular bundle , 

\OL \ — bO 40 
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BEPORT ON A PIECE OF MUSCLE FROM THE FLEXORS OF THE FOREARM 

The muscle was received fresh vithin m hour of the operation One piece of it i\as fixed in 
loiniahn, another in trichloracetic mercuric chloride fixative (Hcidenhain), and another in Zenker’s 
fluid The pieces fixed m formalin verc treated by the tVeigert Pal method for myelin ited nene 
fibres, but none of these could be seen m any sections examined The pieces of muscle fixed bj 
the other methods ivere embedded in celloidin, and longitudinal and trans\erse sections vere cut 
ind stained by hiematoxylm ivith van Gieson’s counterstain All shoved a similar condition 
The most striking histological feature about the muscle was that o\er large areas no nuclei of 
any sort could be seen This ipplied not only to the sarcolemma nuclei, vhich seemed to liaic 
disappeared completely ev erjuvliere, but also to the nuclei in the interstitial fibrous tissue, nuiscic 
spindles, and blood vessels At first sight one vas inclined to blame the ln;matox 5 din, as the 
differential staining of the picrofuchsm for muscle and fibrous tissue was well preser\ed But 
wlieie the sheath of the muscle or its tendinous attachment was included m the section, the nuclei 
in these structures stained perfectly One had to conclude, therefore, that the nuclei had in 
leality completely disappeared from the muscle bundles and the other tissues contained in them 
The muscle fibres, although they retained their normal arrangement, were shrunken ind more 
rounded than normal The cross striation was extraordinarily coaise, and in some sections the 
hbies appeared to be fissiirmg across at the lines of the cross striation 

The fibrous tissue between the muscle bundles was slightly thickened, but scarcely enough to 
constitute an abnoimalit 5 ' At the edges of the musele where it was surrounded by its sheath, 
and at its junction with its tendon, there was eaerjwhcre a collection of round cells which laj 
between the musculvr and fibrous tissue These cells formed an almost continuous ring, usuillj 
not more than one oi two cells deep, around the outside of the muscle In some places tliej could 
be seen penetrating between the muscle fibres for a short distance from its outei border, but tliej 
neier went deeper than about the third layer of muscle fibres 

Viewed undei a higher magnification these round c“Ils could be se ~ iisclc 

fibies All stages of this process could be seen The cells at fiist were and 

lay closely ipphed to the muscle fibres Then thej became more rounded and passed gradtialh 
into the muscle fibie, which at the point of invasion lost its tiansverse striation and became 
gianular More cells then invaded the fibre, until over a considerable extent it was converted into 
a granular mass containing many cells, and only showing here and there the lemains of its trans 
leisc striation Then fibroblasts appeared, ind fibrous tissue was liid down, at first in very thin 
thieads and later more densely (see Fig 330) 

These processes led to a tliickening of the fibrous tissue of the sheath, which, near the edge 
of the muscle, had a remarkable resemblance to muscular tissue This appearance w is best seen 
in transverse sections, which showed an anangement of the connective tissue fibres in rounded 
strands, often containing one or more nuclei, md m some cases showing inclusions of brownish 
gi inular mateiial Hie latter seemed to be the lemains of muscle fibres which were undergoing 
ibsorption, and the appearance suggested that the fibrous tissue cells were lading down fibrogh i 
fibres in the position of the muscle fibres which had been absorbed (sec Fig 385) 

The w hole process seemed to be one of ibsorption and replacement of dead muscular tissue In 
fibrous tissue — the muscle acting as a non septic, non iriitating foreign bodj’’, and being trcitcd 
IS such by the surrounding tissues , 

It was impossible from the material at our disposal to saj how far this process had gone, nut 
apparentlj^ a considerable increase in the thickness of the slicith of the muscle had taken plicc 
The process must necessarily be a slow one, as it was working only from outside the muscle int 
onlv to a verv' slight degree fiom the connectiv c tissue septa within the muscle The latter, 
indeed, seemed to hav^e died along with the muscle fibres, is thej ilso contained no nuclei 

T G Gnrrxnnn 

The prognosis w ould seem to depend mainly upon the sev eritv and extent of the 
original lesion, and in severe cases must ahvajs be bad The deformitj can be overcome 
bj appropriate measures, but a return of voluntarj’^ power is not to be expected i nj 
power tint is present will, under treatment, be conserv'ed and will improve, but tota 
imbilitv voluntarilv to flex the fingers to ev'en the smallest degree, weeks or months a ter 
the onset of the contracture, is a v'erv grav e prognostic sign T he most tint c in he lopcf 
for m such a case is to correct the deformitj, which should nlwajs he possible, and possi v 
to restore sensation m an nn'csthetic arei 

In conclusion I would express nij indebtedness to Dr Greenfield who prepared and 
cut the sections, and who Ins wTitten a note on the pathological findings ^ 


RI:FERE^CE& 

^ Contribution*! tn Siirgeru and Medicine Part iii published 1887 J ondon If K Iciii 
Lancet lOOJ Tnn II 78 
^ -Irchnes of Sitrnerv 1922 JuU \ 18S 
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LENGTHENING OF THE TENDO ACHILLIS 

B\ H n GREENWOOD, S^\lNl>o^ 

The 'lelue^ ement of this operation by simple trans\ersc section of the tendon is gradinllv 
filling into deseived disfavour Tlie gap civised by the vide separation of the se\crcd 
ends of the tendon cm onlj be bridged by fibious tissue, vith the not-surpiising result 
that there is left undue veakening of this poverful tendon, in many cases necessitating 
an operition for repair of the detect 

Hemiscction of the tendon at tvo points distant fiom each othei one inch or more 
vas a definite improvement, but still the operation vas done subcutaneoush b\ a tenotome 
It nas beheied that the lesulting fiacture of the tendon could be lepresentcd Iia Fig d87 




rir 3^9 — Heruis‘ cUon ol tontlm 


‘rt i -- -a„„, . 

*f>s IS left If WQ considci the mathemitics of ■ surprise that the condition shovn 
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The reality of this wide separation between the divided ends is not ineiely idle speciih 
tion, for repeatedly, after doing the usual hemisection by a closed tenotomy, and rotating 
the foot into the desired position the marked depression that appeared on the site of 
section has impelled me to proceed to make a longitudinal incision and so put the matter 
to the proof Invariably after exposing the divided ends I have found the condition 
depicted in Fig 888 or Fig 389 

Other surgeons have been driven by like considerations to adopt the open operation, 
deliberately lengthening the tendon to the extent demanded bj^ the condition of the foot 
and only exceptionally to do a closed tenotomv 



Mr Fairb ink= m an irtiele on the ‘ Orthopaidic Ireitment of Pohonijclitis, ’ vTitcs 
“I prefer the open method it is more accurate, and the ends of the tendon cm he 
sutured so as just to allov the foot 

No further justification for the open opeiation seems nccess ir\ , but tlicrc reiniins 
the question, hitherto unanswered, “ B-s what means is it possible to estimate beforehand 
the extent to which the tendon in ans gi\cn cise requires lengthening An idcqii itc 
reph wall certainh le id to greate r precision and this I has e attempted to furnish 

The ankle-joint illows i lunge like moaement round a horizontil coronil ixis, whieli 
passes through the centre of the internal malleolus , this point lies further forward thin 
IS commonh depicted or appreciated 

In an imestigition carried out In taking tracings of the feet of 60 norm il eln/dren 
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at a-es from 1 to 12 > ears, the average distance of the avis from the postei.or border of the 
tend'o 401111118 (AB in Fig 390) nas found to be — 

riom 0 to 2 ieat« (10 examples) IJ_>a 

. 

0 . S . |r ” 

8 10 , , h .. 

III 10 adults (5 male, o female) -t .. 

A foot in a condition of talipes equinus lies at an angle nhich departs fiom the normal 
imlit anule to a ^arlable extent— a Aery usual one is 45° To obtain the best result, the 
foot should be moved round the axis of the ankle-jomt until it passes the light angle to 
the extent of some 30° , it is thereby made to tia\ eise the full range of mor ement possible 
to a normal foot It mil be necessarj therefoie to move the defoimcd foot through in 
angle of 75° altogether 

In carrying out this movement, a gi\en point D (Fig 390) on the tendo Achillis mil 
move dominards along the arc of a ciicle nhose ccntie is the axis of the ankle-joint iiid 
nhose radius is AD, to a point C For practical purposes ne mar take the irc of tins 
small segment as a straight line DBG The line AD, meeting the posteiior margin of the 
tendo Achilhs at D, is draw n parallel to the longitudinal axis of the foot (n Inch p isscs 
through the metatarsophalangeal joint X) The angles o and p are knomi, AD, AB, AC 
are approximateh equal , AD can be measured, AB can be taken from the arcrage m the 
abort table, and tbe distance DC (the extent to rrlnch rre desire to lengthen the tendon) 
can be computed mth sufficient accuracr for our purpose 



For tbe sake of argument suppose the angle BAD = 45° and BAr - rxr 
that the irerage mtasurement of the Ime AB m a child of 5 years is 1^ m 
™ ■■ ™ + BC But DB = AB .an .„d BC - AB 
DC ~= AB tan a -i- AB tan p But tan o (45°) = l o 

And tan p (30°) = 0 5774 


>ve Know 


111 It is, DC — l'_ in X X -f l'_ m x 0 57 


It V 111 be seen, then, that in a child of 5 r ears a ^ap^of oi m m t f '"ii "" 

If It be dt sired tint the ends should slightlj orerlap beforrsut ahoued for, and 

..InU ... VB - 2; the gap n.lf be aSoS 31 1 “ "er an 

u.™ “p'Si - a„,.e ao-. 

nK.M.n meals tl«™rtireo.Sr“'a”' conflimed repeatedly by actual 
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drawing from a not uncommon type of case in a child of IJ years, will support mv con 
tention that the angles assumed for the sake of argument are not excessive The positions 
shown are before and after operation 

In the table sub]oined I have worked out approximately the length of the gap tint 
will be left in the case of three common angles at which the foot is found The angle n 
%aries but the angle p remains constant Given the premisses, it Avill be easy to compute 
these distances with greater accuracy if it is found desuable 


T\ble of ‘Vpfro'U'm V.TE Gaps Based on Average JiIe ^surements 


Ur 

urR\Gr Measurf j 
Mr\T OP AD 

dVn.le D VB 

Li NCTK 01 Gap 

\jigle DAB ( 

= 30° 1 

Angle D VB 
= lo“ 

0 to 

2 vtaib 

11 m 

2 in 

1^ in 

I m 

2 

4 




^ A ” 

•t , 

0 

1> 1 

2} , 

11 

i»' . 

0 

8 

n 

-5 

> ; 

H - 

8 

10 j 

1-, 

21 

i: 

11 

10 „ 

12 , 

2 

3 

2 

It >, 

Adult 

>l 

- 1 » 

31 

2} 

_ Hi 

Ten ll" 

= 0 2079 

Tan 45° 

1 00 

Tan 75' 

= 3 7321 

Tan 30<’ 

= 0 5774 

Tan GO « 

= 1 7321 

Tan 90“ 

as » 


It IS dilTicult to appraise with exactitude the results obtained by the oldei methods, 
since they certainly do allow' correction of the deformity to be achieved Their chief defect 
lies m an unnecessary weakening of a limb that is already, as a lule, lacking in pow'Ci An 
open operation deliberately planned on the lines advocated abo\e provides the enfeebled 
calf muscles with a tendon tint is as nearlj strong as the untouched one as it is possible 
to make it 

In doing the open operation, too, it cannot escape notice that there is iisualh busk 
hajiiiorrlnge, easilj arrested and therefore of small moment , but in a closed tenotonn t 
considerable effusion of blood must often occur, hidden, but fated to organirc and to 
leas e unnecessary stiffness of the )oint 

JIj own impioved results, since adopting the open method for ill but the mildest 
cases, lease me in no doubt as to the wisdom of this course I will onb add that a 
slightK curved incision, lying to the outer side of the tendon, gives the best exposure ind 
causes the least hoimorrlnge A light plaster of-Pans case applied immediately o\er a 
bandage made bj' cutting strips from common draper s w ool is desirable A continuous 
‘blanket’ suture of 0 catgut gi\es good approximation of the skin edges, and can be 
left untouched until the plaster is removed 
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OSTEITIS FIBROSA. 


By R LAAVFORD ICNAGGS, London 

^Bnng the Ilunlenan Lecture dehecred at the R^yal Collcg. of Surgeon, on Jammy 29, 192 5) 

Osteitis eibuos. is the name given to a disease of bone in v Inch part of ^s^ 
framework and its contained manow are leplaced by fibrous tissue In tins, ossification 
usually proceeds in a more or less scatteied mannei— m some cases to such an extent as 
ilmost to reconstitute the bone 

As the microscopic appearances have some icsemblance to those seen in othei con- 
ditions, It mateiially assists the diagnosis if the lesion is so gioss tliat the fibrous state 
and texture can be recognized by the naked eye The conception of the nature of the 
affection is somevhat hazy, and cases aie to be found recorded under \arious titles 
Though its name implies ‘ inflammation yet its mflammatorj'^ chaiacter is accepted 
dubiously and ii ith reservation A short description of certain allied conditions of w hose 
inflammatory origin there is no question amII, therefore, be a useful introduction to the 
mam subject 


OSTEITIS FIBROSA ARISING BY EXTENSION FROM A JOINT AFFECTION, 
OR AS A RESULT OF SEPTIC IRRITATION 


In 1883 Arbuthnot Lane exhibited, at a meeting of the Pathological Society, the heads 
of both the femurs of a man, age 50, vho had suffeied from rheumatic arthritis of the 
hips In the rertical section a mass of fibrous tissue uas seen to extend innards Irom the 
ligamentum teres and to blend in places nith the under surface of the articulai cartilage, 
nhicli shoned fibrillation at the point of contact The changes nere sjunmetrical ^ Similar 
fibrous patches in the vicinity of rheumatic arthritic joints are described by Ziegler,- and 
the same author has depicted a cyst in a fibrous area surrounded by bony trabeculae, m 
the same disease® Again, Strangenays has pointed out that skiagrams of rheumatic 
arthritic joints mil sometimes reveal transparent areas m the bones entering mto their 
formation These are found to be erosions of bone, or cavities in its interior filled mth 
a gelatinous mucoid substance * 


The u ir m v hich such cj sts originate has been described by Nicholson When they 
form in the articular cartilage it is by liquefaction of the matrix, the disappearance of the 
corpuscles, and the formation of a fibrocartilaginous wall Wien they occur in bone a 
corresponding degeneiative change takes place The bone trabeculse in a limited area 
slam lery slightly mth eosm, and all traces of bone corpuscles and lamination are lost 
These trabeculoc undergo resorption by large numbers of giant cells The bone surround- 
ing siich necrotic areas is healthy, and the marrow fibrous, contrasting mth the fat-mairow 
elsewhere This fibrous marrow zone contains many leucocytes, but no giant cells We 
nm therefore presume that the mucoid contents of such a space are the result of 
mucmoid degeneration of the intertrabecular tissue and the vanishing bone ® 

\na1ogous fibrotie changes maj also originate from septic irritation 
.rrr. ii'^ Bartliolomew s Hospital Museum is a superior maxilla whose alveolar nrocess 
5 the ’ ’f transformed into a dense bony mass winch reaches to the floor 

iLom T affected Small scattered patches of 

1 brows tissue can be seen on the face of the section through the altered bone 

mimtlB, Some ,kra,od teeth h,d been etaeted three neeks before, a„d“ the 
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largest fibrous patch siurounds the alveolus which one of them had occupied The 
microscopic structure tvas tint of dense cancellous bone with its spaces filled b^ fibrous 
tissues showing some signs of mucmoid degeneration 

Thus w'e see that a fibrous osteitis ma-y be an adjacent complication of different 
forms of inflammation, and that m some eases localized areas of degeneration mas end 
m cj'stic spaces with ftbious boundaries instead of patches of fibrous tissue 


OSTEITIS FIBROSA AS A PRIMARY AFFECTION 

Whilst it is clear that fibrous osteitis of a seeondarj character maj be definitch associ 
ated with mflammatorj lesions, it must be admitted that the precise nature of the changes 
in pumcaij osteitis fibiosa is not so evident The lattei ^alletv is a distinct clinical entity, 
IS very liable to be confounded with osteomalacin, osteitis deformans, or with central bom 
tiimouis and is aerj puzzling to the practitioner 

Its recognition is due to \on Recklinghausen, who described and illustrated cases of 
it,® and Bloodgood’ and Elmshe® ha\e added to our knowledge 
Bloodgood dealt primarilj^ with bone cysts, but he incidentalh 
defined various forms of osteitis fibrosa His classification is in 
structne, and as I shall hare occasion to lefei to it subsequenth 
its principal groups may be quoted He describes — 

1 Single cysts m whioh there is no connective tissue lining 
the cavity It is always possible to find in such cysts a neyy con 
nectn e tissue betyyeen the bone lamellic of the shell (osteitis fibres i) 

2 Cysts yyith definite connectn e-tissue lining, yihich can be 
peeled of! from the bony shell, and is identical micioscopically 
wath the fibrous tissue m the bone shell of the fust group 

3 A small cyst or cysts in a solid mass of fibroid tissue 
The medullary cayutj is filled yyith the same kind of fibrous 
tissue as that m groups I and 2 

4 No c}sts, but the bone shell filled yiith a solid mass ol 
fibrous tissue 

3 Multilocular cysts The distended shell of the bone is 
paititroncd into nudtiplc cay dies which contain cither fluid or 
fibioiis tissue 

In tins paper hoyyeyer the disease has to be studied is i 
yyhole, and m pioper perspeetne 3'he clinical cases, muiy of 
them classical ones* yyhich yyill be utilized for this 
purpose, fall natuially into one or other of the 
folloyymg groups — 

I Those in Tvhich the lesion is leprescntcd hy (i 
inufoim mass of fibrous tissue 
II Those in tvhuh a solid mass is s/ioiCiiig signs 
of degeueialing into one oi moic cysts 

, „ , , , ,, , III Casts in Uiich much bone is deiclopcd and the 

llf "U llbn iml libull (/.i/Im r ^../I 

rollanl^ Car, l iiirernta Col/nr Ilosialal disease sIlOiLS SOIIIC SIgllS Of COmilH’ to ail Clia 

n f^'>,gle cysts bone 



Group I — C ysrs i\ yynieii Tin Discssi is Bi-i nrsi ntj ii nv s 
LMionyi llyss oi Fmnoes Tissll 

Case 1 — The specimen in Bilton Pollards case was remosed from i child age 3, who 
injured her leg yyhen she yy as a ye ir old (Fig 392) Vyeir nid a h ilf 1 iter the bone ys w 
noticed to be syyellmg but yyas not painful 


•Sescral of thc-c cn^e, «crc rtcorded imdir other titles before o^tciti' hhro n I'li-. fulls e odili led if 
a definite di'Casc 
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. .o,.d oc r.,™„.. 00 K,„, 03 . ‘f'”; 

1— '‘"’a 

«fS:« S^l,“ urtttcd tro’n, «» fcm„r ot „ ,m„, age 20 Th„_sk,„=r ,„, 

Si o^.ed It to ha.c occupied the bliaft m tlie Mcinitv of an old healed fuictine 

Case S~E!mshe lecords the case of a gul, age 18, m uhom he eiuettcd « CNst in the 
neck of a bent and shortened lemur, and thice necks later removed a mass of him hbions 

tissue from the shaft 

When the disease has leaclicd this stage, 
the bone in section sbons a solid area of 
fibious tissue sharplj difleientiated apparently 
horn healtliY bone But an earlier stage no 
doubt exists nlien the origin il bone stiucturc 
IS in pioeess of disappearance Of this stage 
ne have but little knonledge, because, oning 
to the insidious and chronic charactei of the 
disease, the condition is not recognized until 
it Ins produced some defoimitj or led to 
fracture 

Gioup II — Cases in aMiicn a Solid Fibpols 
■\I\ ss SHons V Tendenca to Degenebate 
VXD rouM Casts 

(use 4 — The most leniaikablc example of 
t!ie association of ejsts with osteitis fibrosa is 
the specimen presented to the College of Sur- 
geons bv tv T Clegg, and investigated bv E\ c 
(P)o 393) Origmalij thought to be a saicoma. 

It is now eatalogued as a soft fibroma but 
when osteitis fibrosa began to excite attention, 
hii Frederick Eve, 1 believe, accepted that 
di ignosis It w IS remoA ed fiom a man age 
31 who ten sears before bad sustained a 
fi letiire of tlic tibia neai its middle A lump 
leniaiiied it the sc it of fraetuie, and the leg 
lUi us ached Nine niontlas before operition 
the leg htgm to swell and give pam, but the 
111 in walked until admission 

Uie prepirations (R C S Museum 1908, 1 
uiil 3 Geu Path Senes) ire the two halves 
of m enoimoush expanded tibia— the one a 
uucei ited ind the other a wet speemien 
1 (t former is illustrated m Bland Sutton s TuniouTs (Fis 54 n 94 Gth edit 1 The 

^ Vdl! albrivyc m'S Wlml 

fm trniost imt'oh^ of ” «onie casts' 

' fibrous structure is tp'itnt''’' Sat ^ though m manj places 

I smiU irei of emccllous tissue henemS ^ ^ reticulated shell and 

' rpsriU, ind the e^c oTtlrsohd of o 

rtre luiirs from the miss can be reco.mn'e irregular, whilst delicate 

ihl uder the micrrcopc Tli^soTd f.n «ie bonv shell at tlie side 

cope the solid p irt is seen to he composed of w ell-dev eloped fibrous 



IK — Fu A frt <* To illustrate tlu assotintion 

of cNsts with 0 tcihs fibroma (S/Jcc inoS /? C S 
Uusc«m, Gen Pathol Section ) 



490 


THE BRITISH JOURNAL OF SURGERY 


tissue which in places is showing signs of degeneration The cysts contained yellonish 
turbid fluid rich in cholestenn 

Case 5 ~A femur show mg a small cyst developed m a large fibrous inset is pictured 
by von Recklinghausen m his monograph i"* (Ftg 394) The case from which it was taken 
had other features that make it worth wdiile to record it, and I am indebted to Elmshe’s 
paper for the followmg abstract — 

“ The skeleton of a woman, age 66, who died of pneumonia There was geneial 
hj’perostosis of the skeleton, with cyst formation, enormous hyperostosis of the skull, 

hyperostosis and bending of the femora and the 
right humerus, and porosity of other bones eg, 
of the ribs Tlie bending had not arisen from 
previous fiactures In the bone marrow there 
W'ere patches of bone of ivory hardness, patches 
of spongy bone, islands of fibroeartilage, marrow 
tissue and large ejsts ” 

Case 6 — A femur -v ery similar to the aboi e 
is shown by Kuster trom a female, age 17, and 
m addition to small cjsts there is a circumscribed 
lobulated mass of cartilage occupjing the neck 
The last point is of some interest in connection 
with cyst formation in these cases 

It would seem to be the usual thing foi 
ossification to be going on in the fibrous areas except in those 
cases or m those areas in which there is evidence of larh 
and rapid degeneration (Case 4) It is very variable in its 
incidence, the ossific points being numerous in some micro 
scopic sections, and very sparse or absent m others 

Occasionally definite masses of new bone, sometimes 
dense and sclerosed, and evidently marking older patches of 
the disease, can be seen, but as a rule the production of 
ossific material m Groups I and JI is not sufficient to produec 
a striking change in tlie naked-eye appearance ot the fibrous 
material, though it is often sufficient to cause a feeling of 
grittmess when the flat side of a knife is drawn o%er it 

A later stage of the disease is to be recognized in the 
cases in the next group 



ric 3^1 — Itnuir from ^on 
RecklinphTiiccn ctsc (a) White 
fibrous tissue (&) hite porous 
bone formed within the fibroma 
(c) Cr^t with dark brown '■luny 
rmten'il (w) fecitnl brown 
j-umcntinl “^pots strewn in 

the \eilow marrow and the 
romams of the ‘;j»onsio *i of the 
cpiphr^i. (0 R^r-aon of lmp^c 
tion (Reprofhiccd trom the 
J RIT 01^ ^IRC 1014 u lO) 


Group III — C vses in w nicii Much Bone is Dei eloped 
vND THE Disease show's Signs oi Cowing to vx End 


In tw o of the three eases that follow the disease had been 
m progress for many jears, and m the tlnrd it developed m 
adult life — a lery unusual thing as the onset is nearlj alwais 
in clnldliood, or at least whilst growth is still going on 

Case 7 — This was recorded by Shattock and Bernard 
Pitts in the Transactions of the Pathological Societij^’^ 

A woman, age 37, after an inpir}' when she was *51, 
de\ eloped a painful tibia which eventually led to amputation The tibia in its upper lialf 
w as transformed into a minutely cancellous bone-like tissue so dei oid of lime salts th it 
the bone was as pliable as india-rubber, and was cut readily with a knife Tlie compact 
wall and medulla were replaced by tins tissue, and the medullary canty w is filled flic 
lower limit was abrupt, and the bone below normal Under the microscope the soft tissue 
m the bone proied to be a highly cellular connectne tissue, and the bone trabecule 
osteoid in character, their central portions being surrounded with a zone of acalcifitd 
matrix (St Thomas s Hospital Museum 411 B ) {Fig 303 ) 
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Case 8 —This iias the case oi a man, age 53, m whom, during a period of great prn a- 
tion in early bojdiood the iirst sign of the disease appeared in the tibia The limb i\as 
amputated for sarcoma, nhich had led to spontaneous fractuie of the femur The 



abdominal glands ^\e^e affected nhen the patient 
was last seen, and a fatal termination nas 
e\adentlj iniinincnt 
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composed of ooodepsed conp.Cv. t.osoo Yet even .n g.onp tho.c ,0 » eonc of 

foimition m bone may Tesult trom l«) > 4 < 0 , , v ^ncrirntion of hiecrotic) 

ib) hquefaction of cartilage (’ chondroma, compare Case b) , (c) absorption ol o ) 
bone m Sr a manner Nicholson has described as occurring in rheumatic artlu.t.s 
(d) the presence of a simple serous cyst (’)--at present this is hypothetical 

In the first three, a zone of young connective tissue forms at the peripherj e mas 
suppose that it represents Nature s attempt to isolate the disease The P^sejire of such 
a zone v,ould not by itself appear to ]ustify the diagnosis of osteitis fibrosa ct stica That 
term should be reserved for those cysts that result from degeneration of the fibrous tissue 

IS Inch has replaced a portion of the bone structure 

Such an origin may be inferred uhen a C 5 'st and a separate fibrous mass occin in the 
same bone (Case 3), 01 when a cyst occurs as part of the generalized disease , 01 uhen 
small patches of fibrous tissue are found in the immediate vicinity of the cj st 

Case 10 — Biand-Sutton’s case of cyst in the humerus is an evample of the last 
mentioned rauetj, showing a small mass of fibrous tissue m the hone uhich intenenes 
betuecn tuo portions of the cj'stic cavity, and establishes its real nature to the naked 
eye (1637 D , R C S Museum Also F>g 30, Elmshe’s paper «) 

Also the diagnosis might he considered proved by such a microscopic section as 
Bloodgood shousi® m Fig 23 m his paper (p 161, Souer’s case) It is taken fiom the 
bony wall of a cyst in the shaft of a humerus in uliich there uas an unusually thick lining 
membrane It is particularlj instruc’-ive Fibrous connective tissue is seen filling the 
spaces between the trabecula;, and m it are numerous small cyst formations which suggest 
iliat confluence of similar cysts is the explanation of the large one Case 10 is tspical of 
a form of osteitis fibrosa cvstica which is probably not very rare The majoritv of siicli 
eases occur in the upper ends of the humerus, femur, and tibia, and in the cancellous end 
of the diaphvsis not fai from the epiphyseal disc , but other bones and other situations 
arc not exempt The cyst is usually conspicuous m a skiagram 

Such cjsts are liable to he brought to hght when an injury results m a partial or com- 
plete fracture, and consequent disability They contain a serous fluid which may be vellow 
ind clear, or chocolate coloured fiom old hmmorrhage, and m some cases cliolesterm 
crjstals arc present Cultures aie usuallj” steiile 

HISTOLOGY 

Tiic histology of osteitis fibrosa is, m the main, fairly constant 

1 The ordinari' bone marrow is replaced b\ a dense vascular connectiae tissue 

1 his IS composed of fusiform oi branched cells w ith outrunning processes It maj assume 
tbe appearance of ordinary fibrous tissue and even show a whoxled arrangement 

2 \11 the fat disappears 

1 The osseous framework has given place to this connective-tissue development 
<rom the thoroughness of its remoial it may be surmised that it vanishes with unusual 
piiiti but there is lerj little evidence of tbe way in which it is destroyed 

nM*® ‘^°"”ectiie-tissue replacement numerous scattered foci of new 
work* Fim?tuUl ?i frabecul-E which in turn coalesce and form a net- 

oft.n ‘ft'' clop into sclerosed masses of bone, whose fibrous character is 

"Vtui I on apparent under the microscope (Fig 4-00) i«*rdcrer is 


‘in ostto 
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In a microscopical section from the fibrous area m a case of osteitis fibrosa, ossific 
points or small trabecul® may be seen, often in considerable numbers, scattered irregularh 
through connective tissue In some parts of the section they constitute its most con 
spicuous feature, in otheis they may be rare or altogethei absent The neu trabecule 
are not laminated — certainly not m the earlj. part of their groudh— and the bone-cells arc 
laige rounded or triangular, and not flattened and stellate as in normal bone At the 
periphery of the disease such new trabeculie may sometimes be seen based upon old 
laminated ones (icc Fig 396) 

’ Ossification begins either by metaplasia of small patches of connective tissue (Fig 401), oi 
by deposit of calcareous granules round a connective-tissue cell in a matriv formed bv the 
connective tissue itself A group of a few adjacent cells, so altered, form a small calcareous 
mass and the fibrils of the connective tissue can be traced into its sides At its edge cells 



I ic 100 — rrom the ‘nine ctsso t*' I m 101 40J 
Part of T jntch of ‘^clero oil bone in the hbron*!. 

Vn under c\i’ 0 ^c«l to show the irthitccture of the 
bom bnt fniluu to produce the conncctiie tis'jue 
mnriow whith hlU the heunar spins 


appear — as osteoblasts— -in the spaces betaveen 
these fibrils, and are gradually incorporated 
in the bone, which as it groavs, assumes the 
characters and form of a trabecula, but with- 
out the normal lamination Growth and 
resorption are active m connection awth these 
new formations, especially wdiere the connec 
tive tissue is very cellular— a row of osteoblasts 
and several osteoclasts may often be seen 
applied to the edge of a single trabecula, ind 
the modelling process is evidently going on 
eneigetically (It ma\ result in laminated 
trabecula; ) 

An intermediara stage of fibrocartilage 
m the ossifying process has been observed 
(Elmshe), but is very uncommon , and the 
formation of osteoid trabeculm, to which a 
reference has alreada been made, would seem 
to occur m cases m which a large amount of 
new bone has been laid down (Cases 'i and 8) 

5 The origin of tlie cj'sts is not ren 
dearly traceable in the microscopic sections 
In certain cases there is a tendency for tracts 
of the connective tissue to pass into a state 
of necrosis, learmg only a framework of 
myxomatous tissue, the nuclei failing to stain 
Such areas of degeneration arc probabh a first 
step to the production of a cist, init thci 


are mot with not onh where cysts have already formed, but m other long-standing eases 
in which no such tendcnci has shown itself The cast contents are in most cases a pale 
acllow serum, which suggests that the piocess of softening arises from i hqucfactnc ritlier 
than a niucinoid degeneration of the fibrous tissue The section from Sowers case, 
preMoush mentioned, would seem to indicate tliat numerous minute csstic spaces first 
dcaelop, and that a large cast results from their coalescence 

0 Finalh it should be clearls understood that there is a marked absence oi the small- 
celled infiltration met with m the more acute forms of inflammation 


THE CLINICAL ASPECT 

The studs of the different groups of cases enables us to follow not onh the csolution 
of the affection, but also its clinical progress The disc isc usu ilh begins in childhood or 
during the growing period and if left to itself mas last a lifetime riiere is some reason 
to belies e that it ma% become stationaia or esen go on to a spontaneous cure 
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Three tj^pes may be distinguished — 

1 A limited local deposit, frequently becoming a cyst 

2 A more diffuse affection of a single bone involving the uhole or a considerable part 

of the diaphysis 

3 A generalized form in 'whioh 
many bones are affected 

The patient only comes under 
observation vhen the disease is 
pronounced, and for one of the 
folloMing conditions — 

1 An enlargement of the bone, 
not readily noticed unless the bone 
IS comparatively superficial 

2 Deformity due to bending 
of the allected bone or bones 

3 Fracture, vliich may be 
partial or complete and often 
spontaneous 

•i A limp caused by shortening 

A fracture is a aerj'' common 
complication Four cases, at differ- 
ent times, came under my observa- 
tion at the Leeds Infirmary , three 
vtre of the generalized tj-pe, and 
all three had suffered from one or 
more fractures One of these was 
' boj , age 12 (Gerald G ) At a 
time nhen both arms were in 
splints for fractures of each 
humerus, he -was trjang to raise a 
door latch Mith his head vhen 
both Ins lemurs broke ‘mtli a 
crack’ \ll the fractures united, 

o me to lemoae three mjeloniata from his upper and lover javs He died 

tvo years later of ‘heart failure’, and during The 
last ten months vas bedridden “ 

In some cases the disease is of such a miW 
character that a sufferer may be able to continue 
in active voik throughout a furly long life “tW 
suspecting that he ,s the subject ofT prometil 

SqSvT'"”''’ 

Unde, the Bomchhit vngu. appenatim 
ossium Victor Horslej" described fivf 
luperostosis of the frontal bote Fom Tl, 

-t-tis fbroi“ 

had a svelhng on^the feinta? f 

'^M'hme M,u, , ^ , small that its remofal T. so 

llm oToS.: fZSa W vi^rSstt J 



Fios 400 101 102 nre from Oiffcrciit mrtTof To 

section (Bv Di O 0 Gruiicr ) 1 of the same microisoopic 
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The ossifying piocess that goes on m the fibrous tissue may be regarded as Nature s 
attempt to produce a cure, but it rarely comes to anything , for if the bone is made firm 
at one part, the disease is usually in active progress at another 

Fibrous osteitis is occasionally complicated by tumour formation The common 
tumour is giant celled mjeloma This might be expected, seeing that the disease invohes 
the medulla and is often marked by considerable giant cell development (Fig 402) 
Malignant disease may also super\ene and terminate life An abnormal tissue in a 
state of ill-regulated activity for many years is an obvious predisposing cause of such a 
complication 

In Case 8 a spindle sarcoma caused spontaneous fiacture The connects e tissue 
could be traced till it merged in the growth and a nodule in the adjacent muscle uas 
“ composed of a similar spindle-celled groivth supported in a connective-tissue basis 
identical u ith that seen throughout the three bones ” 



riC 403 — From t ‘Section tT)vCn from How«hip s of o^tfornnHcn 
{'^pec 72 n Rib Museum) On the «ecti fit mhltraUd XMth 

rocentlr elln^ed blood Ihe tribceuW are complotch decalcified CTccft 
fora very fn"meiJt(«h'idod doepij’)in theloncrpirt of tJicomc^a 
‘•hapod trtbccuJa The whole cortex is ’servthin thcpcnostcum lnn>, 
immcdntch on the loft of the tw o li-olat^'d trabcciil e on the left and 
30*^1 to be included in the drawincr The breaking up of the 

docTlcifiod and it* metaplasia into fibro«> tivwe i* well «hoxeu 

in the upper part of the drawing (Z^rairn mth eemera luada bu J P 
Ford ) S:ee footnote 


THE PATHOGENESIS 

The disease includes the re 
moval of a tract of osseous tissue, 
and its replacement by fibrous oi 
connective tissue in which ossifies 
tion takes place in an attempt to 
repair the damage 

Why ?s ihe hone removed ^ — 
Possibly because some change Ins 
occurred m it which makes its 
removal necessarj' The most 
probable cliange is an impairment 
of its vitality to such an extent 
as to cause its death oi render it 
incapable of recovery 

lloxo can such a change in a 
bone's vitality be caused ? 

In the suppurative inflani 
mations uhich end m necrosis, 
bacterial toxins play a considerable 
part Not only do thej' excite the 
inflammation which kills the bone 
but they exert a harmful influence 
upon the bone and its soft tissues 
before the blood supply is cut off 
On ing to the intensity and rapidit\ 
of the process, this latter influence 
IS of aery little moment 

In tuberculous infiimmation 
toxic influence no doubt prepares 
the nay for the more ready disin 
tegration of the bone trabeco! e 
b\ tiibcreuloiis granulation tissue 
But in this instnnce it is more 
easa to appreciate the action of 


It IS likeH that remo\oI is nccomplislietl m one ol t»o «njs PI 

...... ... — . 15^ somi 


* Hoir ts (he hone renioiecf’ - . . , . n, «nmr 

remotal of necrotic trabeciilu ba giant cells in the waa descnbecl b> Xicholson (i supra) or '"l ^ . 

such process as that shonn in the accompanj ing drawing {Fxg tOS) This is from a cn«c of ost , 

(So 73a KCS Museum) and shows fragmentation and disappearance of osteoid tissue It mil 

that there ore no giant celts taking port in the process 
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the noison In both these conditions the toxins are produced locally, and it is easj 
infe? their formation because the presence of micro-organisms can be , 

But osteitis fibrosa is clearly not dependent on a local micro-orgamsmal ^.ro 
XeierttS ?y a^lgy, ne may suspect that the preparatory changes m the bone 
n Inch necessitate its removal are also caused by toxins In that case the poison is came 
to the nart bv the blood-stream 

The toxic substances maj originate (1) From micro-oiganisms , (2) From tissue 
metabolism (compare CO^) , or (3) Fiona intestinal souices 

It IS highly probable that a toxaimia capable of pioducing the damage maj , in diflerent 
cases, be derived from organisms of different kinds, or be of metabolic or intestinal 
origin It is even possible that tlie 
source may a ary at different times in 
the same individual It is important 
tint ViC should realize that toxms are 
not necessanlj specific in the same 
sense as pathogenic micro organisms 
But, besides toxins, another factor 
comes into play, viz the vitality oj the 
tihsues, and then ahihixj to lesist toxic 
influence It is a matter of common 
knowledge that the poivei of resist- 
incc to infection bi micro organisms 
IS possessed by different individuals in 
NCTs ditferent degrees, and that even 
families mar shoii proclivities to cer- 
tain forms ot disease m consequence 
But Me niaj go a step further, and 
u cognize tint there is a tissue lesist- 
ince to toxic influence, and that one 
oigan or tissue m the individiiil may 
shoM it in less degree than the otheis 
Tills again is uell kiioiin Such an 
engan or tissue constitutes a ‘ locus 
usistentix niinoris’, and its lesistance 
ma\ be broken doun b\ toxms arising 
ui difCcient Majs 

'ibis mas be illustrated bj an 
t \ impk \ transient toxic nephritis 
(hematuria, etc ) Mas m the first m- 
st incc cvcitcd b\ i septic infection, a 
stcond tune bs an influenzal infection, 
md 1 thud time b\ in intestinal one 
1 he toxms ma\ or nm not Im o 
the smie ehcmieal composition, but 
thi\ icrtainh Ime irritating pro- 
inrlHs uhich ma\ fad to injure the 
tiNsvKs rs \ Nshole but niai select and 
■I'lhunte tlie one tbit his leist poMer 
"f resist met Morcoier, tlie usual 



'A''"* C'BSC 9 rranlvUng and Id e 

'■ frsctnre i? seen at the upper part Tbe 

pale area beloxt ktht, mam fibrous maa. Below that afretworkoi 
octurrmir the centra! canal n> indicaM 


tlx'imh d mi\ hue I's'wtcd succ^sBilK tilfcx^^^ succumb, 

■t folIoMs tint the onset of osteitis If tins reasoning is correct, 

>u tinuii mdu Kinds m injurious mfliunre ? ' ^ explained on the supposition that, 

■»- lu ‘Urntdfroinoneor mrorx^^^^^^ 

!'u mst B„\ iHpptii to be the tissue oflcast t ’ 

toi s -^so ao pnrticnlar indnidual , 

at 
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and that in many susceptible people they would fail to produce any obvious effect at all 
if some depressing influence (eg, a fracture) had not lowered resistance still further, and 
determined the point of assault 

I/ittle is known of the precise nay in which the osseous tissue is affected by the 
toxins The mam mass of bone in a diseased area has disappeared before opportunities for 
microscopic investigation occur But m trying to appreciate what takes place as a result 
of their action, s\e may picture to ourselves that both bone trabecula: and nnrrou 
are affected, but that the trabecul-c, composed of a calcified matrix ssith onh a fev cells 
in its substance, are more vulnerable than the marron The influence that may damage 
the trabeculae bejond the possibility of recoxery may excite reaction m the marrou The 
tissue that is produced by this reaction is probablj active m removing the moribund 
trabeculae 111^1 or without the aid of giant cells At the first stage of the piocess with 
which we are familiar there is found, substituted for the bone and its marrowy a uniform 
tract of connective tissue exceptionally well supplied with blood-A essels This tissue is 
osteogenic, and in places the beginnings of a new bone-formation are to be seen Subse- 
quent progress consists in a steady advance of irregular ossification Resorption acconi 
panics it, but whether this process is simply adapti\e and healthy, or a remo\al of parts 
of the new bone brought under the influence of a continuous supply^ of toxins, it is 
impossible to say^ 

At last, in parts of a diseased bone the natural termination of the morbid process m u 
be reached The new bone becomes dense and sclerosed — in some places forming masses, 
in others strong septa — and the remaining connectne (osteogenic) tissue reverts to adipose 
medulla (Fig 404 ) 

These various changes point to an attempt on the part of the body to reniosc a 
portion of the framework of a bone which has been incapacitated beyond repair, and to 
replace it by a fresh development Wien this has been accomplished. Nature demobilizes 
The actual process by which the substitution is accomplished is, by most luthoritics, 
regarded as inflammatory, in spite of the fact that ordinary' mflammatory cells are ne\ cr m 
eyadence This yaeiv has been justified on the ground that “ the new material has the loose 
connectn e-tissue structure of inflammatory' new' formation” (Report of the Committee 
of the Pathological Society on iSIorbid Groyy'ths Messis Shattock and B Pitts case) 
If the interpretation of the nature of the morbid process yvhich has been suggested 
IS correct, the disease yvould certainly' comply' with the conditions laid down by' Biirdon 
Sanderson, viz, “Inflammation is the succession of changes which occurs m a Ining 
tissue yvhen it is injured, provided that the injury is not of such a degree as at once 
to destroy its structure and vitality' ” 


TREATMENT 

This should naturally' concern itself in the first place with the cause Any existing 
focus of sepsis should be removed In a jaw case yihich I had the opportunity' to insesti 
gate at a considerable intery'al after the removal of septic teeth, there yvas definite 
improy'ement and the hypertrophy Ind come to a standstill 

The dietary' of these cases opens up a wide field for obsery ation and experiment Ihcrt 
IS good reason to beheye that the pathogenesis of such diseases as rickets ostcom ilaeia, 
osteitis fibrosa, and osteitis deformans is allied Tlicrc is evidence that diet infliicncis 
toxin production It is not unlikely that Nature prosidcs the antitoxin ready to our h md 
if we can only recognize and identify' it It matters not whether we e ill it antitoxin 
or'yitamm’ 

Tubby =0 records the case of a medical man who suffered from osteitis defornnns it 
IS yery significant The patient attributed his improsement to the idojition of a diet rie 1 
m proteins and aery sparing in carboha drates , and the aahole malady entirely to error 
in diet — aiz , to lack of protein mainly, but partly to excess of stireh Rating pot iteics 
nea er failed to produce a return of liis pain 

Any measures that will assist in increasing the resisting powers of the piticnt, or 
present exposure to depressing influences, arc of course indicated 
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Various surgical procedures have been adopted in suitable cases tVlien a libious 
mass has been suflieiently loeal, its lemoval seems to have been justified by results 
Bloodgood IS of opinion that, if an osteotomy is lequiied, cuietting should be combined 
with it Cysts have been curetted and packed, oi filled in vaiious waj's, and the portion 
of bone affected bj’^ the disease has been excised and the gap dealt with Hemorrhage 
IS the real danger in curetting operations when the disease is extensive, and fatal cases 
have been recoided In some cases amputation may be advisable as an opeiation of 
expediency , a malignant complication of couise rendeis it one of necessity 


uaiciiiia ritsKUSA in liOATs 

In the Pathological ' Society s Tiansactions (1889, vol xl, p 449) W G Speiicei has 
gnen an account of a disease met with m goats The affected animals were drawn fiom 
South London, where they had been kept for milking , consequenth females piedominated 
Before they w'ere attacked by the disease 

thej were fat, and their coats were smooth - 

Their diet had been haj', corn, cooked vege- 
tables, and gnbage, and they differed fiom 
goats fed on their natural food — hay and 
coirse upland grass— m that the latter aie 
usinllj thin and have staring coats Then 
ages vaiied from two months to three years 
The disease manifests itself by sym- 
nietiical swellings of the mandible, which 
giadiulh inciease until the mouth cannot be 
closed, ind death lesults from starvation, 
owing to the aiiest of rumination in conse- 
quence of the iminobihtj of the jaw With 
the exception of changes in the upper and 
lowei ]iws, no otheis are perceptible, as a 
nik during life 

The disease luns i rapid course, death 
supen cuing fiom one to two months altei the 
nw swellings base become evident The en- 
I'rgements aie pioduced bj a new foimation 
ol homogeneous appearance and firm clastic 
lonsistenei which leplaces the original bone 
an most noticeable m the lowei jaw 
mi unohe paitieulaih the angles and rami’ 
ulualh shading off m the bods The 11 ,,^; 

l- mn *0 suircu tat 

llK swelling when cut icioss, is solid 
t'ornighout of 1 pinkish white colour and 
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teeth and the unerupted permanent ones, winch are displaced downwards close to the 
lower border of the mandible— all the teeth are healthy 

There is no true capsule to the new tissue formed m this affection The morbid 
material merges with undestrojed bone, or extends to the periosteum, or blends nith the 
peripheral bony layer which intervenes between it and the periosteum In the St Thomas’s 
specimen already referred to numerous small cysts the size of a pin’s head are scattered 
throughout the mass, and these are larger and more crowded in the immediate neighbour 
hood of the embedded permanent teeth Similar cysts can be seen m other specimens 
A macerated lower jaw (71 5F, Royal College of Surgeons Museum) shows the interior of 
the swelling to be largely filled with a spongy or finely granular and excessively friable 
osseous material, which easily separates in powder Obviously an osseous trellis work 
permeates the new formation at some period of its deeelopment On the other hand, a 
sagittal section through the right femur of a goat, age 3 j'Cars (715II, Rojml College of 
Surgeons Museum), shows only a thin compact shell with very slight remains of a rarefied 
cancellous tissue adhering to its inner surface In the recent state it w as filled w ith soft 
material 

Histologically the new formation (studied in the St Thomas’s Hospital specimen) 
consists of a matrix of close connective tissue m which lies a netw'ork of osteoid or 
imperfectly calcified trabeculai It is impossible to distinguish it from a section of fibrous 
osteitis in which the new' bone formation is of an osteoid character, or from a section of 
callus formation in osteomalacia There can be no doubt that the bone condition is 
osteitis fibrosa, and there is nothing to show that it has any connection with rickets But 
the fact that in goats the jaws are specially selected for attack, though the teeth show no 
sign of disease, suggests that the act of rumination is probably a predisposing factor 

In its early stage the disease may be associated with a joint condition Several 
joints mav be affected and they contain darkly-stained synovial fluid The sjmovial 
membrane is sw’ollen and gelatinous, with dark haimorrhages into it, and the cartilage 
may be eroded m spots and the bone exposed The affection, however, is so slight 
that it may be overlooked, and the swelling w'hich denotes it may disappear, leaving 
only slight traces behind It is not clear how this pccuharitj of the goat’s disease is 
to be interpreted 

The author takes this opportunity to acknow'ledge how greatly he is indebted to 
Professor Shattock, not only for his assistance in placing much pathological material it 
his disposal guiding him through the pitfalls of histological investigation, and directing 
him to reliable sources of information, but for much kindly criticism and other help 

He also desires to express his obligation to Dr O C Gruner and Dr G II Rodman, 
whose beautiful photomicrographs materially add to the value of this paper 
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CHRONIC DUODENAL ILEUS 

SEYMOUR BURLING. Bikmingiiam 

The condition of acute gastroduodenal ileus, the so-called idiopathic dilatation of the 
stomach i\hich may arise as a post-operative complication after any surgical procedure, 
as a pv,mary cond.t.on, .s aal. r«oga,«d, “ 
chronic condition has had little attention paid to it m this countrj’^ till ilkie s papei 
focused attention on the matter The condition is commoner than the literature on the 
subiect nould lead one to suppose, and both from the symptoms directly due to it, and 
from the part it plays m the production of other abdominal disorders, is worthy of further 

Chronic duodenal obstruction may arise from a nunibei of causes some congenital 
in orwin, such as pirtial atresia, ring pancreas, oi excessive duodenal fixation by adhesions , 
in other’ cases neighbouring inflammations or groivths may act by invading the duodenal 
Mall or embarrassing its musculature, by kinking or direct pressure In both acute and 
chronic ileus a most frec[uent cause is obstruction by the pressure of the mesentery and 
Its contained i essels as it crosses the viscus As the superior mesenteric arterj' and vein 
piss doiinnards across the thud part of the duodenum, they normally produce a slight 
narioMing of the lumen at this point , in cases of insceroptosis or in abnormalities of the 
inesenterj or the origins of these i essels, the duodenum may be excessively compressed 
near its termination 

In the adult the duodenojejunal junction is the point of transition of a relatively 
fiNcd portion oi the alimentary canal into a mobile portion Furthermore, the degree to 
Mliich this process of fixation of the duodenum occurs m the embryo is one which vanes 
Milhiii wide limits it is especiallj’^ towards the more distal parts of this length of bowel 
that Miiation oceuis - The fixation of the duodenum occurs primarily by fusion of the 
incsoduodcnum with the mesocolon and the structures Ijing in the neighbourhood of the 
right kidnei , m addition, other secondary adhesions occur, especially around its terminal 
part The ficqueney and sanation of the peritoneal pouches around the duodenojejunal 
pinction are explained by the irregular occurrence of these adhesions Agam, the neigh- 
bourhood of the third part of the duodenum is the pivot around which intestinal rotation 
occurs, rotation which bungs the caicuni across from the left to the right side of the body 
md caincs the root of the mesentery of the jejunum and its contained superior mesenteiic 
arler\ and a cm atlm art the duodenum near its junction w ith the jejunum Embarrassments 

thus produced ha ibnormal adhesions and by the piesence of peritoneal pouches into 
which hcnintion miv occur, inaa be additional factors in rendering this part of the bowel 
aulncrible to obstruction b\ the crossing of the mesenteric \ essels, themselves liable to 
guil ^ uiitioii in tension, depending on the length of the mesentery, posture, and the 
prisincc or ibscncc of distention of the small intestines 

Compnssion of the third part of the duodenum by the mesenteric a essels is a cause 
<n nnu gastric dililition w is suggested bj Rokitanskj^i m 18J.9 In 1889 Glenard^ 
u!; m. ' ■’toniach as dragging on the duodenojejunal junction and so causing 

l u fit obstruction in 189^ 

. l ( , , i"'"" duo'lenum beneath the mesenteric Acssels, and demonstrated the 

1 m Z o the importance of mesenteue 
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Conner,’ Bloodgood,® and Codnnn ® The last diew attention to the local and gencnl 
toxic effects produced duodenal stasis and its action as a causative factor in the 
production of chrome duodenal and gastric ulcei, cholelithiasis, and pancreatitis 

The studies of Wipple,*® Siieet,^*^ Ellis,'- and manj^ othei iiorkcrs as to the cause of 
death in acute intestinal obstruction and the production of toxic substances in the mucosa 
of the duodenum and jejunum under conditions of stasis, throM further light on the etiology 
of acute and chronic gastroduodenal ileus The toxin is a systemic poison, causing the 
lapid collapse and death m the acute cases uhilst in the chronic ones its loeil action is 
lelated to the causation of chronic gastiic and duodenal ulceration and gall-stones 

Kellogg'^ reviews the nhole subject m 1921 he gives particulars of 41 personal cases, 
and attaches an extensive bibliography He perfoims the operation of duodenojejunostonn 
in suitable cases It is noten orthj^ that of his 41 cases no less than 22 had been operated 
on previously , of these, 8 had had gastro-enterostomj^ and 12 appendicectomj , presuinablj' 
without relief of sjmptoms 

It iNOuld seem probable that m both the acute and chronic ileus a priniar> undeilying 
obstructne cause is present at the site of the ciossing of the mesenteric root, but that, in 
addition, in the acute eases a secondary toxic factor is added nhich overiihelms the patient 
and IS lesponsible foi the grave collapse seen in these cases, and also for the altered conditions 
of the stomach musculatuie and secretion Such toxic sjmiptoms are present, though in a 
greatly lessened degree, in the chionie cases aihere they are manifested by headache, 
dizziness malaise, and distaste for food Alterations m the gastric and duodenal mucosa, 
as shoaan by hamaatemesis and ulceration, and malnutrition from stasis, are the chief 
local effects seen in the chionic cases 

Of the 7 cases on arliieh this paper is founded, in 5 the symptoms appeared to be due 
to obstruction at the crossing of the mesentery In these the hypertrophied and dilated 
stomach, widely patent pylorus, and dilated duodenum, ending abrupth at the site of the 
ciossing of the mesenteric a^essels, presented a striking pictine at operation In one of 
these cases there w as a large chronic ulcei on the lesser cura e In the othei 2 cases the 
obstiuction was pioduced by the contraction of tissues ljung in proximity to the duo- 
denal wall The symptoms in these cases were so similar to those presumed to be due 
to mesenteiic constiiction that they serae to strengthen flic contention that the latter is 
a tiiie cause of mechanical obstruction, and the primary condition accounting for the 
symptoms In one of these cases (Case 6), the enoimous dilatation of the stomach on 
admission, and the grave collapse and copious romiting, closely resembled the condition 
seen in acute gastroduodenal ileus 

Symptoms — The sjniptoms of digestive distuibanct produced by chronic duodenal 
stasis usually show a gradual mgr la escence o\er many years, with a tendency to acute 
exacerbations induced by dietetic indiscretions, posture, or eaen chronic constipation 
Dining an attack epigastric pain is present aomiting is common and often copious, and 
flatulence and epigastric distention are aerj marked 

Absorption from the toxic contents of the duodenum mas cause headache or dizziness, 
or gne use to an icteric tinge of skin and conjunctiia? Loss of weight miy be consider ible 
in the later stages of the condition In some cases blood has been noticed in the a omit 

Patients with this trouble have often been submitted to surgical operation before the 
condition is recognized the trouble being a'arioush diagnosed in the appendix, the stomach, 
the duodenum, or the gall-bladder, as the saniptoms maa mimic disease of each of these 
organs \er\ closeh Not onh so, but the ileus mai aecompani chronic gastric and 
duodenal ulcei and gall stones as a causatnc factor The relationship of the onset of 
pain to the taking of food is not usiialh as definite as it is in cases of uncomphe ited chrome 
gastric or duodenal ulcer Nor is the piin so seierc being rather of the n iture of intense 
flatulent discomfort Vomiting is apt to be more copious and more freepient thin is 
usinlh to be found with these conditions except when thes are issociitcd with i hinh 
degree of pjloric stenosis , furthermore aomiting does not giic that relief to pain that it 
does m chronic gastric ulcer The regurgit ition of bile through the open piloriis that is 
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ioimd jn duodeinl is .i \ci\ iiupoiUmt diagnostic point ns it is lu irh 'iImius al.snil 
in the Nomiting of pNlonc stenosis Duiin<r tin «fl'>cKs llun arc ortcii nanst i ind dis 
taste for food thoimlv ipptldc n\a\ be normal at other times 

To sum up, the clinic d Instore simul lie's to some (\lenl that found in ehroine 
inflammation of the ippendiv and jrall-bl idde r, oi ilironie ^lstrl( or dnode nal tileer 'Ihe 
pic opevatiec diijinosis m the T e iscs ictorded in tins paper m is aeiiiriite in 1 iiislanees 
in the 4 other cTscs the dia<;uosis uas peloric stenosis J {xall stones md eliroiiK {tastrie 
ulcer 1 each One of the cises had been operitcd on for ehroine appe iidie ills before eommu 
iiiidei ma care 

X-iaj Diagnosis— Sere eiiui" tbe patient iftei i biiimii meal in i\ be of ^re it 
assistance in mikin*j a eliijinosis, is dtiodenil stasis iiid distortion iiia\ be dc(nntel\ seen 
in some cases In 2 cases out of 7, accurate dia<!iiosis uas made on this obse nation \f 
other times howexer the a-ra\ picture is not so cle ir and m ( use I the whole of the me il 
was held up in the stomach at the cud of four hours anil the di i<riiosis of pvlorie stenosis 
was consequenth made One other c isc bid the larf;e stomieh with deep w i\is uiel a 
high degree of stasis suggestive of pxloric steaiosis but in tins pitieiit the eoiidition was 
diagnosed on the gieil epigistnc distention iiid eopioiis xoiinfmg of bilious material In 
txxo of the eases there was some elel ix in imptxiiig the' stomach md some degree of pxloro 
duodenal deformitx One eisc x\ is reiiorled as iioimil lUpeated eibsi rx.it ion of eases 
in xxhieli the sxmptoms irc nitermitteiit max be iieeessnx to establish a di.ignosts, and 
it IS especiillx iicccssarx to obscixe the diiodeinl loop immediiteix the me il enters the 
stomach and before the picture is obseuied b\ jipni.d tilling, or the jireseiicc of an enlarged 
stomach m front of the loop 


Chemical Investigations —In the course of mxestigating i nuniber of eases presenting 
gastric sjmptonis bx means of the fi letionil test nicil, Dr T L 11 inlx li is made obserxa^ 
tions on three of mj cases of duodeii il ileus In one the qiiintitx of fisting juice, the 
acid response, and the rate of ^ ’ 


emptjing were normal In a 
second case there xxas hyper- 
acidity m the early st iges, 
xxitli efficient neutralization 
later, and a final rise to high 
values when the stomach was 
nearly empty In a third case 
{Fig 406) it was possible to 
make the diagnosis of duodenal 
obstruction with some confi- 
dence from chemical ewmina- 
tion alone Ox’er a pint of 
dark -green turbid fluid, m 
which no starch was present, 
was extracted from the fasting 
stomach All subsequent speci- 
mens contained much bile 
while starch xxas present at 
three hours m considerable 
quantity The acid values 
ihoxved nothing notexxorthx' 

The vmlue ot gastric analy'sis 
m these cases will clearly de- 
pend on the state of the pylorus 


fasting 


Bile 

Blood 

Starch 
M( 837} 


60( 219) 


■ 

1 

1 

II 

■ 

■1 

■ 


8 

■ 

■ 


B 


■ 

1 

■ 

■ 

1 

■ 

■ 


8 

■ 

■ 


8 



-c— ? 

L 

1 

B 

■1 

■i 

B 

■[ 




wm 






■ 

■ 

■ 

■ 











1 

g 

s 

B 











g 

ai 

! 

1 











g 

1 

1 

■ 




■ 







1 

S 

I 

N 




B 







B 

1 

1 

I 




fl 







■ 

! 

■ 

■ 




■ 







i 

■ 

I! 

I 




■ 







n 

■ 

1 

II 




■ 





[710, d,ty= FrecHCl^ Faotioa 

tice 

il 


pS “““ toe 


periduodenal ;omra”ctionVthrpyb^ the duodenal obstruction was due to 

















504 


THE BKITISH JOUKNAL OE SUBGEBY 


ILLUSTRATIVE CASES 

The following five cat,es present some of the salient features of tlie condition In all 
the mesenteric vessels appeared to be the mam cause of the obstruction 



Case 1 — ^A man, ige 35, who was serving m the Nar^ at the time of the onset of his illness iiid 
rras other wase healthy His troubles commenced wth seiere colichy pain in the upper abdomen 
in 1916 The pain came on in attacks, was indeBnitely related to food, starting from one to si\ oi 
eight hours after a meal, and was accompanied by vomiting He sometimes went as loim as two 
months between attacks In 1918 appendicectomy was performed, but though relieved for a 
while, m 1919 lus attacks of pain and vomiting were again very seveic He vomited very laigc 

quantities, up to half a gallon In 
Noacmbei, 1919, he was again opei 
ated on at Chatham, adhesions being 
broken dow n and seveie gastroptosis 
obsei\ed In 1920 the old attacks 
recuired, and pain and aoniitingwcit 
igain sevcie He was seen b\ me 
in 1921 for continuation of his p lui 
and 1 omiting 

A raj evamination (Ji'ig 407) 
showed ‘typical pjloiic stenosis 
enlaiged deep wares, all meal m 
stomach at end of four houis ” 

In raew of his condition ind 
these findings, lapaiotomj was de 
cidcd on, and to nij suipnse the 
pj lorus w as much bioader than usual 
and admitted thice hngcis casih 
following down the duodenum it, 
too, was much widei thin noinnl 
m Its fust, second, and thud parts, 
and the dilatation terminated it the 
crossing of the supcnoi mesenteiic 
vessels, which stretched like a tight 
band across the bowel in its third 
part Gastro enterostomy w as pei 
formed, as the operation of duodeno 
jejunostomy was unknown to me 
It that time and lelief of the 
obstruction was urgently nccessur, 
and gastio enterostomy would seem 
to afford it The result w is success 
ful, for with the exception of two 
large r omits cluiing coin ilcscciiee, 
the condition has been entireh re 
her ed, ind the patient h is put on 
four stone in weight in fourteen 
months 


riG 407 — RnJio-Tipli of Cavr 1 tikcn four hours 'tftcr hanum meal 
of the nieil liaii incised tlic pL lority tliou^h it was wulclj o]>cn 




Case 2 — A woman, age 30 Symptoms of pun immcdi itelj iftcr food, and frequent ronuting, 
foi four rears Betrrcen J9I9 and 1922 she had lost nearly three stone m rr eight, ind w is thin 
pale, and ill nouiishcd on idmissioii She liad localized tenderness to tlie light ol the umhihcus, and 
in this arei small peristaltic rrares could be seen moring from left to right The radiogriplnc 
icport stated that the stomach rras small and quiet and there rr is slight pjloric deformitr I" 
four hours one tenth of the meil was still m the stomach At operition the stomach was normil 
except the p\ lorus, which admitted three fingers The whole duodenum appeared dilated, for no 
apparent reason On closer inr estigation, horrercr, some adhesions were broken down riliicli bid 
cemented the dilated third part of the duodenum to the jejunum, ind across the narrow istliniiis 
of the borrel beneath these adhesions the superior mesenteric ressels were tightlr stretched 
Duodenojejunostomj was performed, and the appendix remored, as it was chronic dlj iiifi lined 
The p itient m idc i satisf ictorr rceor err 

It IS interesting that in tins case a large retroperitoneal pouch of peritoneum p isscd 
from the left side of the duodenojejunal junction for quite 2’ in upwards and to the right 
behind the duodenum tins, if distended must Jiasc increased the obstruction caused In 
the vessels It is possible that the attacks were induced bj liernntion of bowel into tlin 
pouch 
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This jiiticnt M IS ojKiatul on i m n iiro slu has now losl all sxinplonis of mdi^islion 
t\ccpt some llitukntc nul lus uunth m\in birth to i dnld Slu hns pnl on o\(i i 
stone in wci<;ht 

Case 0--\ woman, use 'lO 1 oi time m irs slu has hul iittmhs of (pi^astiu pun and 
\oniitmg, the itt leKs getting niou fuqmnt and sistre During tin allaiKs stu has epigistrii 
and left Inpoiliondnu pun of i ioluk\ nutun with frequent eeimilmg and gre it nanse i mil 
distaste for food The aoniiting does not rehe\e the pun, and the aoiiiit (out luis lah then 
IS niiich flitnlenec Htlweeii the ittuKs tin appetite is good ’Ihere has lieen sonie hos of 
weight Skngrim showed nothing ihnoniiil in the simnaeli ordiiodiniun \ ore om nine 
diagnosis of gdl stones w is in ide ’ ' 

U operation, the stoniieh ind ihiode niiiii as far is the e lossiug of the uiisuilerK eesseKweri 
(laitcel ind Inperlrophied, md wetlnnrkid piessim on the third put of the diiodtiiuni In tin 
meseiitcrie sessels wis ohsereed when the linger was pissed hem ilh Iheiu leehnie il dilliiultv 

''''«'l'^''"JIDM>n>stom\ as nimh liUediiig ensued „n itte niplut” to 
niohdi7c the third pert of the ehioehnuin for Us perforin uue \ gtsiro elite rosieniu was Ihirifiire 
performed Tins p it.ent thongli better, still h is n mse , ui.l 1 fe el it woiihl 1, n e h, n, h. He" , 

JtrSitr'’ ‘ 1’^ dimehninn dr lined it Us dish.l 

Case 4 — Aide, igc it, who jire 

seated esielcnec of old iiekets in — _ 

stunted growth, kspliosis, uul a 
pigeon breast This ji ilient h id s\ m- 
ptoms of ehromc nidigestion of iweiUe 
Ncirs stindmg, with pim somitmg, 
anti occasional ham itemesis oeeurrnig 
m attacks He w is ulmitted dining 
one of these, md w is thought to he 
bleeding from i eluoiiie ulecr of the 

duodenum, is lie )i id ^ 

suffered reecnth from di//mess uul -S' 

'"cleni on uhms- ^ , 

Sion Vomiting hid been moie fre 

queiit iccciith, and did not relieve ^ 

Ins pam the vomit coni imeel liile 

V raj cMmmition Inleel to mdie Uo ' 

fe?sTa?uel™^ 'lomedegiee 

Poor,''‘’mf 

"3srr>;^^■ss';; ^ 

dd'S'^to th”'^’ ^“odciium Slfe 

General d bevond 3^; 

Diirv^i ®^^*'optosis AAis present 



inontliU’ with a histoiy oi two i ~~ ~ =s.=s- 

fme of onsef mtf ^’'e chrome" fA) >■> i es o r 

ftec from o!n ar/'f d Itcs he w is ’’•Un lu. o':’'? >»' entcue 

onset w It. oi' d'gestiv e troubles 1 he Si'd, "i'"® harmm ims pis, cj hip r'' 'ni^tmction is jncmn 


on the lessei cur^f* ^ »» ^ 

«-ve.m from the pjlorus, Us cate, 
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easily accommodated the tip of the index finger nhen the stomach wall a\as invaginated into it , 
the pj loins avas broad , the first part of the duodenum Mas 3 in across, and the dil itation i\as so 
great m the third part that this retroperitoneal part of the gut ivas eisily brought out of the 
abdominal canty on turning up the colon The dilatation ceased at the crossing of the mesenteric 
a essels The jejunum u as anastomosed to the third part of the duodenum, and the ulcer ivas left 
alone m the belief that it uould heal uhcn the stasis uas lehcved This patient is doing uell, but 
It IS too early yet to saj”^ if the ulcer has been permanentlj cured by the lelief thus afforded 

The two following cases present in then symptoms a pictuie x^ery like that observed 
in those lecorded above, and may be considered with them In both of them obstruction 
of the duodenum was produced by contraction of the periduodenal tissues in the one case 
bj^ malignant disease, and m the other apparently by cicatrization secondary to some 
chronic adenitis in the neighbourhood of the viscus The obstruction thus produced 
caused changes m the stomach and duodenum analogous to those seen m the cases due to 
mesenteric drag, though the dex^elopment of symptoms nas more rapid and lacked the 
characteristic intermissions of the latter cases The close similarity betn een the symptoms 
seen in the two tj^ies of case affords, I think, strong evidence of the leality of the 
obstiuction produced by tension of the mesenteric xmssels v/here they cross tlie duodenum 



I ir 409 — Diiodeinl obstructjoij bi gronlli in tlio pincrcTs uitl innclii}'^ the n'lll of tho hi ocleiium ilist'i' 

to entrance of common bile duct Seen from behind (CoJC < ) h, rjlorns, B Common bile duct, C, Grontli 
O Distended loop of dnodenum 

Cdse G — A domestic sen ant, age 32 nho had presented no symptoms of digestixe disorder 
up to the time of her present illness, nas sent urgentlj to hospital in an extremelj coll ipscd condition 
Epig istric pain and x omiting had commenced suddcnlj tn o months prex louslj , and x omitmg h id 
been frequent ind copious cxer since, cspecnllj so just prtxious to admission, so that xxhen first 
seen tlie patient xx is ilmost moribund from loss of fluid Tlie abdomen xxas distended is bx i 
1 iroe loxx tension ex st, and this, and the presence of a succussion splash, led to the pass igt of the 
stomich tube, xvhich drexx off C pints of broxxnisli fluid The house surgeon xxho s ixx lier on 
admission stated tint the tube could be felt in the stomach through the thin abdomm il xx ill is foil 
doxx n IS the brim of tlie pelxas lA ith d iilx 1 ix age the patient improx ed and the x omitiiig ee iscd 
boiiiexxliit liter Jioxxexer, the xomiting agiiii set in, ind it xxas exident tint if mxthmg xxerc to 
be done bx operation it must not be delaxed 

The ridiocrriphic report xxas as folloxxs Stomach normal m size and sh ipc , stasis in second 
part of xluodcnum four hours, i fifth of eontents xx is still in the stomach ” The patient presented 
the ippcxrxnee seen xxith leutc gastroduodenal ileus — i feeble pulse, extreme letlnrgx, iiid eold 
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to slighth , she acbk vt op r » n I ^‘P ^ , , n -i '1 !u -I'l " ■>«'" ' 

«ilh tkch the pNlouis ,s ,1a ,lt.o<kiuttn lun .. M.ull 

rkr’«o?;toS^^^ so. . .slum un«ma m n. r.pul ,urro.nu,u. 

\tlTi«eTc(nmk forthtopumon imtgouhulh Hulul o«. jn I!k mv. 

tlH.n S^h“ l>ost.morkmcxH,m,..on shovM.l . IhuU-vN vHcd slonvuU of uuuUrm m/j nul 
grei d.htit.on of the duoaenurn .s fa. .s tlu .d.stnu luw, muu t u “ll 

miss of cicitnui! ti'suc (1 ta 400) hlostt tsainmition of th mU oS tlu oiisinu lum snooi o 
imt It irnt or lie ir the cntruui of the eo, «««.., h.U <lml ^^U.ch u . npp in nth hnyr doon ,n 
the duodenum Ihm noimd TUt tissue t uising ohsinulion u is iinnih flliroiis, but an is of i 
spheroidil ceiled carcmoni i m the lihrous iniss imlu iKd tint a snrilums grout h of tlu piiiin . 
u IS probable the pnniire cuise of tlu obstruetion 


Case T —Periduodenal nhiosh around the second part of tlio duodenum obstiuction 
V link, igc 52, h ul sudden ousel of p nil mil \ omit mg, uhii In out inutd ei ith im n ising s( ec nt e 
lip to the tunc of admission fourteen <1 les I dtr '1 he ,) uu u.is seeere uul uiiril itid to food <md 
lias epigastric in site Aonuliiig u is frequent ind copious, ,ind took jilue at iiuhliuiU tuius of 
thedn ind night, uid the \ omit emit imed bile llisgnuril nuliilioii « .good, tliougli lu slalid 
he hid lost three stone in m the list ino \c irs lit h ul ninth (pijiistiu (hsUntton, anti 

the outline of i iupertroplucd uul till ilcd sloinnth lonitl ippuenlh Ik ftU (tinnn^i Ion flown in 
the epig'istnum \-ri\ CMinnution showed in tnlirgid sloinuh wdh d(t|> waxes, and it tlu 
end of four hours \ third of the me il u . in tlie sIoiiikIi \ dnigiiosis of duodenal obstnutioii 
\ias made on clinic il signs 

\t operation, the stomicU, uul the iirst and second puls of the duodenum, aien found to be 
giealK hs pertroplucd luddditcd, the p\ torus e isth utomtuod itcd tlirte lingers there u n no 
dilatation of the third pirl llie dd d iltoti ciuUd 1 m from tlie inlorus lu a lu it null niig, from 
11 Inch a small portion of tissue u . reiuosed for hislologu d e\ immatum 'llu jiithologii d uimtl 
on tins showed it to be dense fthious tissue oiih, uul thcic w . no cauknee of its origin 

\,s the obstruction w is so higli up it w as detukd to do i g.tro inUrostoius to bring ii looji 
of lejunum so fir acioss to the right, in order to do a duoikiiojijuiiostoms , ssould, it w . ft tud 
result m eausuig embarrassment to the fame lion of the loop t otn dcscetii t w ns m irrcd b\ se\ i r il 
bouts of somitmg iia the first week, but otherwise the iiitieiil nude i good rttoaen 


Cases 0 and 7 belong to a aaell-jccognued lint eonijaii ilnth small gimip in aahieh 
duodenal obstruction is caused bs inaohcincnl of tlie second or Ihird parts of the liowtl in 
neighbouring mflanain ations or gioartlis, and line onl\ liecn mentioned because of the 
similantj of the picture tlacv present to the c.cs of obstuielion bs llie crossing of the 
mesenteric root Of obstruction c<nised b\ the lattci method the Inc Inst casts wtie uell- 
aaaarked e\amples , but it seems probable fiom obscivitions m the coinst of perlonmng 
laparotomj tor other conditions lint duodenal dilatation of kssei dcgitt is not at all 
uncommon, and though in these cases the condition is not suhieientlv in liked to call 
for surgical relief yet it inaj be a factoi in pioducing distui banco of function in the 
stomach, duodenum, or biliary tract 


The cases quoted were so well established that there can be no doubt tbes wcic wholh 
responsible for the patients’ condition, and merit recognition as a clinical cnlit 3 , dcfmiteh 
to be borne in mind when investigating a case of chrome indigestion Similaih, when 
pertorming laparotomy for this condition, a routine examination of the third part’ of the 
ciuodenum must be made after the examination of stomach, gall-bladdci , annenclix mrl 
other possible sources ot trouble ’ 


aflorded m acute gastric dilatation by lava«c and 
^ possibilitj of using these measures in the chronic condition Fuithei 

otti iTr ^ commonly found wath the condition In casi, however 11^11,2 m 

■ ’’'-rf 

Inpetlrophy „t tte .tomaol, and dmdemim' MrS. ’wermne’tte^ock”' 

- .aen ny sbort-eircmtmg the duodemrm m its tlnrd part into the ,ejumim, 
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close to its commencement This procedure %\as suggested by Baikeri'* in 1900, but tlie 
first case recorded in ivliich it was carried out was b> Stavelyi® in 1908 , full details of the 
operative piocedure are given in Kellogg’s paper « The operation resembles technicallv 
a gastro-enterostomy, but is a little more difficult to perform, as the duodenum is retro- 
peritoneal and cannot be brought to the surface as easily as the stomach The dilatation 
of the horizontal part of the duodenum which is so noticeable in the established cases 
renders the operation easiei than might be evpectcd In Case 5, for instance, this part 
of the duodenum could easily be brought out of the abdomen, and the operation be 
performed wath as much ease as the ordinary gastro-entei ostomy In three cases a gastio 
enterostomy was performed in the first, because the operation of duodenojejunostomy was 
unknown to me , in Case 3 an attempt to perform the operation of duodenojejunostomy 
was fiustrated by considerable hiemorrhage from large veins in front of the dilated 
duodenum, whilst in Case 7 the obstruction was so high up in the duodenum that it 
appeared preferable to do a gastro-enterostomy 

Convalescence in these three cases w’as unsatisfactory owing to vomiting, which was 
of the nature of that seen in the vicious circle after gastro-enterostomy, and was relieved 
by lavage Case 1 has done so well since leaving hospital that it would appear gastro 
enterostomy may occasionally give peimanent relief to the condition if the initial post- 
operative dangers of the vicious cnele are tided over 

Of the other two cases in which gastro-enterostomy was performed, one is definitely 
unsatisfactory , the other is relieved by the operation, but is too recent to enable one to 
judge of the permanency of the relief There is no doubt that duodenojejunostomy, by 
relieving the dilated bowel at its distal end, is the operation of election, w'hilst gastro 
enterostomy is liable to be associated with a post-operative vicious circle 

CONCLUSIONS 

1 The condition of duodenal ileus may arise from pressure of the mesenteric root 
containing the superior mesenteric artery and vein on the third pait of the duodenum 

2 Ilfiiilst probably such obstruction is the chief predisposing cause of acute dilatation 
of the stomach, it may also give rise to chronic digestive disturbance, simulating chronic 
ulcer of the stomach and duodenum, or inflammation of the appendiv or gall-bladder, and 
IS sufficiently common to be recognized as a clinical entity 

3 Apait fiom the direct effects produced by obstruction, duodenal ileus plaj’s a jiart 
in the etiologj' of some cases of chronic gastiic and duodenal ulceration and infections of 
the biliarj^ tract 

4 In muiy cases an accurate pre-opeiative diagnosis of the condition may be made 
by a careful consideration of the clinical sjunptoms and the results of a radioscopic 
examination 

5 When performing laparotomy the condition must be borne in mmd and sought for 
as i cause of chronic indigestion, and, m the presence of h 3 'pertrophy and dilatation of 
the stomaeh and duodenum with patent pjlorus, the operation of duodenojejunostomy 
performed 
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abnormalities of the bight hwatic cvstic and gastro- 

DUODENAL ARTERIES, AND OF THE BILE-DUCTS 

11 I'LINT 1 n I^s 

HixMxVS beings nrc singulnh ibkc in Ibcn gcncial anaUimicil LonslruiUim ^Inn ju 
come to me estimate one piiticulai ugion e\ith nioic ilelail it is surprising lion freq uni \ 
rmeanith Mentions of one sort or another Alorc ispee.ilh does this apple to tli. 
e^ufai sestein and in no region more than to the beer This is 1 think, ginerdh 
appreciated be anatomists There irc boeeceei e.imtions m the esc re tore due s of 
the beer almost as frcqncntle, md matomists hue not gieen the attention to this suhjeef 
that a part so import mt fi om the surgic d point of e lew , desere es 

I haee made 200 disscetions on post-mortem subieets of the '”d duels ol the 

lieei The dissections eeere maelc is fu as jiossilile eonsecutieele Iherc his been no 
selection of cases, and it is cl iimcd, therefore th it the an itomic il de I ids gie tn aic i e e re 
fair representation of the state of the pirts as found m the humm subject .iiid that the 
results of aneone undertaking so lirge a number of dissections eeill be found to eorrobor tie 
mine In addition, I haee paid particul n attention to tbese parts during operations, but 
I liaee not included the results in the stitistics, I sli.dl icfei to them later 

If eve CNclude the appendix the gdl-bliddci and its ducts more often call foi ojiera- 
tiee treatment than any other intia- ibdominal eiscns, ,iiid a great de d of this surgere 
IS eerj badly done if one mae judge bj the gieat numbci of eises one secs eihieh rupiirt 
a second opeiation, inostle foi reasons tb.et should not uise il jiropei cire md kuoee ledge 
had been, applied at the first attempt Tcchnicalle, giil-bl idder smgere is mueh the most 
difficult of any abdominal surgere, and madcqmtc qipieciation of the abnorinalilies oi 
tins region does not lessen the risks 

The arrangement of the vessels and ducts given is noimil m the text-books ofanatomv' 
IS shown in Pig 410 In my senes of 200 ciscs, onlj O') confoim to tins tv pe So Ireqiienl 
are variations that it is impossible to rcgird anj one tvpe as noimal , the an mgement 
found m the 09 cases can only be described as llie most usual one 

I will describe first the v'essels as found m my senes 

The Right Hepatic Ai tei y — This irises from the m tin hepatic tiiiuk m 158 cases, and 
to reach the liver passes behind the common hepatic duct m 136 (Fig HO), and m front 
oi this duct m 25 (Fig 411) In 42 the right hepatic artery irises fiom the supcnoi mesen- 
teric arterj’ (Fig 412), and alwajs passes behind the common duct In 7 cases there are 
two right hepatic arteries, one from the hepatic trunk and one fiom the supcnoi mesen- 
teric (Fig 413) In 2 cases there are two right hepatics both from the mam licpatic, one 
pissing m front of, and the other behind, the common hepatic duct In 4 cases m 
addition to passing behind the ducts, the mim hepatic or the right hepatic aiteiv also 
passes behind the portal vein (Figs 414 and 432) 

T,„i J hepatic arterv very occasionally arises fiom the aorta the 

un'senrs^'’ inferior mesentcnc artery but theie are no instances in 

low hepatic arterj , as it crosses the bilc-duct m 23 cases—espeeially when ciossino 

lov down near the junction of the cystic duct-is liable to injury durmo cholecvsteetomv^ 
Iherc are two other variations winch render it even more liable to an aeeidm^^^^^ 
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Diacuams illusthatiisG Various Abnormalities in thl Arteries and 
Bile-ducts met with in Gall-bladder Surgeri 



III. 112 IIG 11" 



IIG 114 fll 11, 


(C A ) Cv=tic -irterv (G D A ) Ca^troJnodenal artcrv (H A ) Hepatic artcrj (l H A ) Lilt hepatic artm 
Pi-ht hepatic arterv (S M A ) '^iipenor intecnteric arten (A C A ) Icctt-on cjstic artrrv (P V ) I ortal acin 
Coc'iac all:, arterv (G A ) Gastric arterv a(S A )icplco» artco (R H D ) Ri^ht hepatic duct (S P D A ; 
paucrcatico-duodciial artei^ (CD) C3.I10 duct 


(R H A ) 
(C A A ) 
tuiicrio 
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f and on miUm" up live ndl-bUcWcr the piojcclmg ailtr\ conus to lu at i 

2v r«Ss exen n l.ttlc .nrtenor to tl.ol ot ll.c ojst.c doe, I It tto I'™";; ''"y'"; f'™ 
tot «« entooS etstte glottd , torl„t..,toK tl.o ctioi tt.ts uc.gii./ul lint I Ihm l»i 
doubt liouc^er that it has been inchulcd in the damp from tune to time 

o’ The ridrt hepatic aiterj nun run pariHd and ^cr^ close, to the c^st,e duel md 
the neck of the galbbladdci, almost suggestmn a double c\slie duct {I'lH 121) II (onh 
pisih be included m the el imp applied to the duel 

The Cystic Aiteiy arises from the light licpit.c I'K. times out of t be 200 , ui .5 f.on. 
the left hepatic {F,gs 418 ami 114), md m 1 from the gastroduodemd 1 

In 32 cases it pisses in fiont of the common licpitic duct {I'igs 11 1 otid 110), md 
m 108 It irises lUst to the light side of the common hep die duel (Fig 110) or belund it 
(Fig 43G) The forinci is iiiuch the more common This diffcrinet m point of origin 
has some surgical mteicst to uhich I Mill icfei Idei 

Accessory Cystic Aitery— In 31 casts there is m itctssou c\ she art ere iluri is 
therefore, a single csstic liters m onh 100 tltcntion is not e died to tins m in iloiin 
hooks The acccssori c^sl^c iitcr\ aiists fiom the right luiidit m 1(» (Figs 11! 110 
««d 420), from the left hepatic m 1 (/'hgs 121 Id) from the g islroduoden.d m 
11 (Fig 422), and fiom the snpcnoi ]i mcic dieodiiodeiul m 1 case out of the 201) 
(Fig 423) In the last tuo instances it is lnble to mpirs dining Hit opii.dion of tholi- 
dochotoniy When there m is an iccessors exstic alters I found that it msari iliis tiossid 
m front of the bile-ducts Ignoiance of the oecmitnee of atctssois isstie arltnis mas 
be responsible foi rather seseie ha-nionhagt 

There aie three other points of inteiest about the ailcncs 

1 In opening the common duct It IS quite common to b IS e m iimos mg luimouli tgt 
fiom an arteis ssluch ciosses the front of the supiaduodtnal part of this duel Though 
i plexus of seins and arterioles is cleseiibed on the suifaec of the duel I base setn no 
mention of this arteis’ m tlie litci dure Smgeons Knosi it sicll, md I s\ is curious, then- 
fore, to discos er its source I am unable to gisc the fveqiicncs of its existence, is I did 
not begin to look for it from the first, but I found it quite often , it aiises fiom Hie lupalii 
aitery loss dossn, or fiom the superior pancre dicoduoden il or fiom the gaslroduotkii d, 
md runs a rathei tortuous course along the antcnor surf ice of the duel (Figs 12'> inii/ 
428) It nidj be the superior pancreaticoduodenal itscll, sshen this sessel comes oil Ivmbei 
than usual 

2 The gastroduodenal arteiy in a smill pcicentige of ciscs foiiiis a cuisc m fiont 

of the losiei supraduodenal part of the common duct (Fig 420) and might be ssonndeil 
m opening the common duct Also the superior panel eaticoduodenal irteis occasionalls 
ciosses the duet just abos^e the les'el of the uppei border of the duodenum (Fits 12! and 
425) * 

3 Although this paper is clueflj concerned ssith the right hepatic irleis, I slioiild 
like to mention one point about the left hepatic In mj first 100 c iscs I dissected out 
this arterj , and found it ssas quite common to base tsso left hepatic aitciies In js c ists 
one artery came from the mam hepatic and the other from the gastric, md m one eisi 

came fiom the 

c tne In doing a gastrectoms'- this sessel would almost certamlj he disided and tioiihle- 

some bleeding might occur from the distal end 

The Bile ducts The second past of this paper deals ssith the bile duets i 

<0 111. teM-book., the right n„d left hepatic duets mte „ trL.Irn 

,«st beyond it. to tom the common hepatic La Th,rt""ei,m ^ Imn , 
i in ions The cystic duet „ ftom i to e m , and m, ^ ,1 I. T 

HE 

lom , the as eragelen^rfortS/paSotthfdL"^ ^ 

whole length of the common duct ^ ^ one-third of the 
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tlio«"h It js true tint the ostic and common hcpilic duels do conu t( ^ ll 
It such a pomt'as to gn c an a% erage of lengths as si ,tcd thtN do nol nmU here Almost 
lats they arc merely bound togethe. b^ fdnm.s t.ssuc, and be disseetum d .s possible 
to sepante them from each othei foi a feu m.lbmetics to as nmdi as . m or more 1 
acco.<Imgt» nn obaca ,l aUmI, ,cU,.lb 

nithm 1 cm of the upper bordei of the duodenum (J'/g 11 <) 

In ‘’8 cases there y IS no supraduoden d common dud it all (i'lg 1-)) llu union 

occurring at a point meyhcrc fiom bclund the upper boukr of tin duodenum to the part 
embedded m the pancicas md m d cases the onl\ icpicsentatiee of tlu comiiion dud 
y IS that part y Inch lies m the y ill of the duodenum {Fig IdO) I did not ohlain a spi 1 1- 
men of sepaiate enti mce of the c\slic and common Iicpitic dtids into llu duodnuini 
though this docs occasionalh occm 

It IS usual for the ctstic duct to open on the right side of the mam hile-ducl hut 
in a certain proportion of cases it cnteis on the fiont, the hack, oi (\in tlu left suU, taking 
a spiral com-se around the mim duct In S ot nn cases the pmction yas on the fiont 
aspect of the duct (Fig 431), md m 3 on the poslciior In one of ttic 1 itlei the union 
y IS so far around the back of the duct is to be almost on the left side (Fig l.li) 

Accessory Bile duels — The most interesting abnoimiliti of the duets is the iireseiite 
of an accessory one I baec 29 examples of this All ol them are acccssO!\ light lupalit 
ducts The duct leaxes the h\ei at the extreme right end of the portal fissure, md, hing 
at first on a lather deeper plane than the cxstic duel loms the extiahejiUie duds ms- 
yheiehetyeen the junction of the right md Icit hcpilie duets md the iioint it yhieh the 
csstic duct opens into the mam duct It iisiialk has tlic same lel.itioa to llu right 
hepatic arterj is the normil ducts — that is, the irtei\ passes bclund the dud 

There is no reference m the anatoms books to m accessors duct such as I found It 
IS true they speak of a junction of the right and kit hepatic ducts at van mg Icsets, but 
in all mj cases this junction y is at or near the noimil lc\e1, and the ducts I mi describing 
yere additional Eisendratld gi\cs dray mgs of these icccssou ducts, but I gilber from 
the text that the^ yeie not taken from lus dissections I luwc seen no reference In 
these ducts in the surgical liter itmc, with the possible exception of a cisc of Kebi s in 
yhicli he speiks of younding the right hepatic duct yliere it yas making a low junction 
yitli the left hepatic It is possible this yas an accessory duct as described In me 
mistaken bj him for the light hepatic duct 

I base classified these accessois ducts into thiec tapes, iccoiding to the lea el it 
yliicli the-s enter the mam duct This is done fiom i surgical rithei than in anatomical 
standpoint ^ 

1 The junction occurs m the upper half of the common hepatic duct or m the rudit 
hepatic duct {Figs 433 and 434) There aie 9 of these In this type the union is so hmh 
up that the duct is unlikely to be of surgical importance 

2 The junction occurs m the loaaei half of the common hepatic duct (Fig 435) 
Iheie are 9 cases m this class also The union is so neai that of the cjstic <and common 
icpatic ducts as to be definitely in the field of a cholecystectomy opeiation 

3 The jiuietion is at the union of cystic and common hepatic ducts (Fms 415 J.30 
4 37 ) There are 10 of these c ises The junction is usually m the actual angle of the A stu’ 
uid common ducts, but maj be m the extreme loyer end of the cystic duct or m 
tv extreme loy ei end of the common hepatic duet In any case it is difficult to see hoy 

■* "><1 '‘“b 

- v,:f “r ■ " 

M7C IS about half y « betyeen tlms,- l.mrfc duct The commonest 

tin,™ "A « tli,s?«ms;Xli is rcurmlSlSl 


thin one of practical mteiest, and that 
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curiosity rather 
IS a congenital obhteiation of the ducts No 
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abnormalities in anatomy of bile tract 

examimtion the Inei ^^as found to he tibrosccl {lig I JO) 

THE SURGICAL SIGNIFICANCE OF THESE ABNORMALITIES 
Practically all the accidents to the duets \nd \csstls occut duruv^ (he opci Uiou of 
cholecastectoinj uith oi uithoul cliolcdocliotom'v , ind since cholcc^\stcctonn his almost 
entirely displaced cholec^stoslom^ it is obviouslj the dult of mci\ stiiKcori to nnki 
himself famihai uith both the noinial ind ibnoimal mitonn f 

It IS eustomarj, for se\cral icisons, to be<rm the itnio\ d of the jidl-bladdci .it tli< 
eistic duct, and it is here that ill the tups lit Tbtic is onh one M.i\ to nmd 
catastrophes that is to fi\ the neck of the <r<>ll-bl iddci udh i cl imp, ind iflii 
snicking through the gistrohepatie omentum ne.ir this ]K>ml, genth to uipc tin fUlv 
tissue towards the common duct The caslic duct iiid irters non loine cli.irK mlo 
Men and can be separately seemed If Ihcic should be .in ittcssoit iileu oi tint I it 
mil be ex]iosed to aien befoic being dieided «md the ]mietinn of the c\slie duet ndb 
the mam duct can be seen cfistinctlj Thcte ue i fen cists lioiutti in uhich t\tn- 
thing IS so deformed, thickened and contracted b\ mfl imm.itioii tb it it is not possililt 
to obtain a really clear defimtioii , it is m tins cl.iss of c.ise tli.il the most t\peil 
singeons base piobablj'' all had unhappa e\pciicnccs 

Secondan operations on gall-bladdci cists baac to be ])eifoimtd inucb too ofUn, 
for I aenture to sa> that 99 out of 100 could be aaoidcd bj i piopti delimlion of 
the parts at the original operation combined aaitb a bcttci knoaaleilgc of the ii.itbologs 
of the gall bladder The commonest bltindeis comimtled it the punmn o]>craiion ue 
(1) Leaying the gall-bladder, through an inadequate ip])rcention of tiu cuhtt signs ol 
cholecystitis, (2) Oamrlooking a stone m the cystic oi common duct, Injun to the 
common, or common hepatic, duct, (4) Injiiiy to an iccesson hep die duct 

1 The first gioup is beaond the scope of this papet 

2 In the second group, difficulty' might arise thiough the spnal iriangcmcnt of the 
cystic duct referred to aboam A stone in that part of the duct aihich lies behind oi m 
fiont of the common duct might be missed, or to expose it the common duct might lie 
opened unnecessarily Anyone unacquimted aaitli this anomaly' would be ninth peipkxtd 
on finding that he had opened two ducts to get at a stone aahich he had expected to bnd 
in the common duet A stone m tlie normally' disposed cy'stic duct oi m the common 
duct should never be oveilooked after a piopei exposure of the paits 

I liaa'e already' alluded to the abnormal arteries aalnch may be eneountcicd m opemni> 
the common duct The supenoi panel eaticoduodenal and gastroduodenal irteiies imy bt 
wounded m the tiansduodenal method of opening the common duct, for either sesstl 
may he m front of the duct just above the ampulla of Vatev 

S The injuries inflicted on the common hepatic or common duct piacticilly' ilways 
oeeui for one reason, that of not seeing clearly the sarious struetuies befoie apply m« x 
clamp It IS astonishing the number of surgeons w'lio habitually neglect this simple pie- 
cantioii Should the structures not be clearly defined, there are foui c uises to which mniry 
to these ducts may be due (1) A large sigmoid ciuve of the gall-bladdei may he closeh 
attached to the upper part of the common duct, md on pulling up the gall-bladdei the 
duct comes with it and may be taken for the cystic duct In tins case the common 
mict will be cut right across (2) On pulling up the giU-bliddei where there is a y'eiv 
snort cystic duct, a V shaped segment of the mam ducts will be diiwn up as well wlmn 
possibls as much as 1 m of the common liepatic and common ducts may be lemoied 

the IS taken fiom 

(11 ^ The foiceps on the cystic artery may pull off and liaetv 

turju ^ injure' to the common hepatic duct throii’a-li orasmim 

o e or a part of it with the eessel More especially' is this bkele' to oecur ^ 

r‘"'' ‘'"r® does m a 'small niimhe, f 

cs, for undei these circumstances the eessel letriets out of si«ht 
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ABKOBMALITIES in xVN atomy of YAh¥j TRACT 51/ 

All these mumes i«a% be succcssfulh rcpaiicd «l the l.mc, if rcco^ni/ed lint IbeN 
miA not be revealed, for the ^er^ icison ^%lnch A%as lesponsiblc for the eilaslropbt , or 
Tn. laued n stneture foUon Anotbe, operation then be rcipmed if the 

patient surviee, and an^ouc nho has iindertikcn this fspe of opcrition knons bon 

exceeding accessors ducts arc inpired There is no literature on this 

subiect that I knoM of, for I do not tlnnk singcons is i si hole arc nv ire that these ducts 
exist, and certainh they arc not in the habit of looking for them at oiieration I )ia\c 
nlrcadi mentioned the one possible cxcejition of Kchr s , r, 

I believe, for reasons nhich I mil gne piescnth, that these duels are injured is often 

as the common duct, if not more frcqucntlj 

Since I have interested mtsclf m this sub]ccl I haxc seen in accessoij duct three 
times at operation during ideiitification of the striictiiics in the legion of the c\slic duel 
pieparatory to clamping it Heforc this I had tuo oi three times seen the open end of 
vhat appeared to be a duct mthout being iblc to determine nhit it nas , the end was 
ligatured and the patients recoicied iioinialh Sir Beikclei Mojinh.in tells me he his 
had a similar experience In one of niv cases I sm bile coming fiom the cut duct anil 
nas nnich perturbed as I felt sme I had dixided the common hepatic duct, init nuesli- 
gation slioned this structure to be intact 

In ordei to strengthen my contention of the importance of these ducts to the suigcoii 
I haxe been through the post-mortem records of the cases dying after cholccx stcclomx 
at the Leeds General Infirmary during the tears 3908 to- 1922 niclusnc During this 
period there uere eight deaths due to bile leaking into the peritoneal cavity m consider iblc 
quantities They were all cases of cholccx stcctoniy xvithout an acconipanx mg choledo- 
ehotomx One of these deaths, nliich occurred in lOl'f, is xcix mstnictnc, gixmg the 
endence for vliich I nas looking, and pioiing conclusively the importance of determining 
whether oi no an accessoiy bile-duct is present This is the post-mortem leport ‘ On 
opening the abdomen a considerable quantitj (one pint) of bile is found m the 11 ink, pclx is, 
and around the liver The gall-bladder has been removed The ligature on the cjstic 
duct IS intact Close to the In^er (but not m connection with the hepatic ducts piopei) 

IS seen an open bile duct, and, on squeezing, bile exudes from it There is nothing else of 
note ” 

In the other seven cases an extrai'asation of a considerable quantitj of bile was noted 
but the source uas not determined I think it is highly' probable that some, if not all, 
of these cases had a divided accessory duct as m the case reported It is moic than 
probable that the source u ould be oveilooked at post-mortem, for the presence of these 
ducts IS not generally knoun, and therefore uould not be specially' sought foi 

After cholecystectomy vith drainage a small percentage of patients dischaio'e bile 
from the uound, though the cystic duct has been ligatured This begins at once or'iiithm 
a feu hours of the operation, and is obx lously bile from a duct It has been attributed 
to bile from the rau surface of the gall-bladder bed , but it is too profuse for that, and 
moreoiei, is not intimately mixed vith blood as it should be if from tins source ’ The 
other explanation given is that the ligature has slipped off the cystic duct This has 
neicr seemed to me an adequate explanation, for the cystic duct is easy to tie and there 
only a very Ion pressure behind the ligatuie In vien of nhat has been said above a 
mucli more reasonable supposition is that of an injured accessory' duct ’ 

Though It IS bad surgery to injure these ducts, the probability is that little horn, 
ould result m the majority of cases, provided a drainage tube n ere left m Many siir-reons 

bh fif abdomen after cholecystectomy Prob 

‘ol\ the fashion is more prexalent now than ever before I susnret 

ixLi^" presence of accessory ducts, as the subject hS”nex er 

bton raised in this connection, and closure of the abdomen nith one of a . 

frrilulfe^xstt duet probability be explained as a'le'ak 

To tins the argument might be adianecd by those nlio faiour closure that bile noiild 
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be seen to flo.^ fiom the open end of the duct rtminR the opcntion nul that the applic i- 
tion of n h-rntme ^>o»kl make it safe to complete the abdominal closure lint this does 
not necessaulv follo^^, foi it is mcU knonii tint aftci putting i tube in the coiiinioii duct 
not 1 single diop of bile nia\ appcii sometimes foi tneiit\-foui oi tliirtc -eight Iioiirs 
ThoiMv this IS not so hkeh to happen aflei cholecsstcctom\ alone, I Ji.nc no doubt 
that m those eases associated nith much hepatitis the scciction of bile is more or less 
temporarily suspended Moreoaei thcic is no obicction of am moment to Icnnig i piece 
of dental ivibber as a dram foi one oi tno class tinoiigh m incision ssbich disjilaecs- tin 
lectiis outnaids I base nes'cr seen a licinia icsult and if smH sise a life non and igain 

Tno interesting questions arise to nhich no dcruiitc ansnci can be gnen is >01 

1 tMiat happens to that pait of the li\ci diaincd b\ one of these ducts ifter a hgi- 
ture has been applied 

2 TOiat becomes of the duct if it be tin ided and left open ’ 

As to the first question, onh a limited pait of the In or driins into this duct, and oiu 
nould expect the healthy organ nould be able to compensate m its othei pirls, for the 
capacity of the liver cells to multiph m accoulmce atitli ncccssits is ctpiallcd b\ no olhti 
organ in the body I performed an expciinicnt nith the object of finding out nhcthci 
bile cut off in one part of the liver could mike its na\ lotiiid to mothei I ligatured tin 
common duct Ion donn, and ilso the c\stie and left hepitic ducts I then injected 
methylene blue into the uppci part of the common duct the onh na> mto the Inci 
n as up the right hepatic duct, and act bile appeared in both the right and left Jobes I 
lave not had time to follow up this me cstig ition and is I did not knon the exact pres- 
sure at nhich the dje nas injected, too much importance must not be attached to it 
The subject is lioneaer, north further ineestigation, foi it is kiionn that bile can make 
its nay from one group of hver-cells to another m the mimed nte ncighbouihood 

Suppose that one of these accessors ducts ncie hgatuied nlicn the beer nas not 
healthy, as, for instance, m a case of prolonged obstiuction to the common duct by a stone 
In such a ease temporary suppiessioii of bile is knonn to be not uncommon aftei operation, 
and 1 think it is quite possible that extra nork tlnonn suddenh on the damaged lt\ei, 
as noiild be the case after ligaturing a fanh laigc accessoiy duct, might cause a total 
suppression 

As to the second question, piobahly the open duct giadiiallj closes as a result of the 
cicatrieial changes m the operated area, and the bile maj subsequently find its nay round 
to other parts of the hver, or possibly this pait of the hvci iindeigoes eirrliotic changes 

Though quite a large number of mjuiies to the bile ducts have been collected and 
leported by various -waiters, notably Eisendiath and Eliott, these probably only repre- 
sent a small fraction of the total numbei of injuries that liave been inflicted, for surgeons 
Jie ashamed of committing such errors, and righth so, and do not feel disposed to advei- 
tisc them So long as surgeons continue to clamp and ligatuie structures m this re<^ion 
c» 11I0SSC, catastrophes are certain to occur It is bad artistiy% and can only be avorded 
oy seeing eaerydlimg, and being familiar with all the abnormalities 

^ Stewart, Professor of Pathology^ at the 

i-cecis Unuersity, for liis courtesy m assisting me to obtain the specimens for dissection 
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SOME OBSERVATIONS ON THE 
TREATMENT OF ACUTE APPENDICITIS 

By R J MoNElLL LOVE, London 

The object of this paper is to endeavour to elucidate two points in particular with regaid 
to acute appendicitis (I) The best time to operate , (II) The best methods of dunnage 
■when such is required In Older to acquire sufficient data from which to draw reliable 
deductions, I have leviewed the cases admitted to the London Hospital between 1919 
and 1922 — a total of 1503 

I THE BEST TIME FOR OPERATION 

All surgeons agree that within the first twenty-four hours of the onset of aeute 
appendicitis, the sooner the appendiv is removed the better In the majority of these 
cases hyperresthesia of a band of shin above Poupart’s ligament can be obtained, indicating 
that the peritoneum surrounding the appendi'< is stretched by oedema or distention of 
that organ This hyperiesthesia indicates that the inflammation is limited to the appendix, 
and removal of that organ will abruptly terminate possible developments Operation at 
this stage usually allows complete closure of the wound without drainage, and is relatively 
safe, as shown m Table 1 — 


Table 1 — Cases Operated on WiriiiN 24 Hours or Onset 


NO 0? 
CV«!FS 

CLOSED 

I ^^^THOUT 

1 Dn^INACr 

LOCAL 
' Dhain lOE 

1 

PPL\ Ib 
DlUINTin 

1 

1 rWAL COSIPLICATIOXS 

1 

‘Ilona aiTi 

IN 

iio^piia 


121 

1 

^ 38 

17 

1 

1 Scconclnry abscess and 
^ genoni peritonitis 1 

0 57 per cent 

1 0 t dnj s 


As treatment of cases seen within the first twenty-four hours is not a subject of 
controversy I shall not allude to them, and further figures only refer to cases of longer 
standing However, I would suggest that the presence of hyperaisthesia is a safer guide 
to the condition of the appendix than arbitrary length of time, e g , twenty-four hours 
IVith regard to these later cases, it has been the custom of recent years to operate 
as soon as the diagnosis of appendicitis was reasonably assured, with a view to remoimg 
the offending organ, preventing further infection, and draining inflammatory exudates 
The mortality of operating at once is somewhere ibout 5 per cent Grey Turner,’ in a 
senes of C81 eases, found it to be 5 13 per cent , 1000 cases collected bj’- Hugh Lett- at the 
London Hospital in 1912 showed a mortality of 4 3 per cent However, these series include 
cases of only tw enti -four liours’ duration, md hence tlie mortabtj^ of later cases must be 
somewhat higher than the figures quoted In the present series of eases operated on 
iminediatel 3 (excluding those in Table 1), the mortahtj^ was 0 21 per cent 

It IS becoming more recognized that the peritoneum is willing and able to deal with 
a considerable amount of inflammatorj' exudates, and therefore nianj surgeons now delai 
operation and carefullj await deaelopmcnts This allows the acute inflammitorj reiction 
to subside in which case appendicectomj is performed after an interval of about a week 
Although in these more enlightened da-vs of surgerj, expectant treatment of a siirgit il 
condition docs not appeal to surgical instincts, xet it ma\ be remembered that, before 
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suT«icnl interference liecamc the rule, patients Heated on these expectant lines nsnalh 
lecosered In 1890 Sahh collected 6710 cases of perityphlitis Avhich Mere ticatu 
expectanth, the nioitahtv being 501, oi only 8 8 per cent, and McBuinct states tint )» 
per cent of cases of peutvphhtis aic due to mnainmation of the appendix Ihcsc figures 
are all the more stiikmg because the iinpoit ince of Fonlcr’s position and the dietetic lesti lo- 
tions Mas not then appieciated, and pingatncs, etc, mcic coinmonh misused 

5Yhen patients aie gnen the benefit of dcla> the follouing routine is iigidK adlicied 
to The patient is placed in Fowlei s position, uatci only is illoucd be the inoutli, and 
fomentations may be applied to iclicae pain After tuentt-foiii hours, if the signs ind 
sMiiptoms of infection aie abiting, this treatment is continued until the temperature and 
pulse are normal, the patient is alloucd fluid diet (milk, licngers food, etc) 1111011 he 
expresses a iiish for it, 11 Inch time usuilly coincides iiith the appioicli of temperature to 
normal Operation is perfoimcd one neck later unless ph'^sical signs still suggest an 
abscess, nhicb usually absoibs iiithm anothci neck ‘ks Edmund Oiien' pointed out, one 
must consider both general and local signs of infection If, aftei a peiiod of delii the 
temperature and pulse remain eleiatcd, or 111 ibsccss mci cases m size, then opeiation 
should be pei formed 

In 228 cases in iiliich opei ition iias delayed, 151 (GC 8 pci cent) lesponded to 
expectant treatment the majorit}'- of the 77 who filled to respond ucrc doubtless sub 
jected to energetic treatment befoie ariivmg at hospital, uhieli told against their settling 
doxTO after admission This suggests the ciiticism that even if some cases arc tided oxer 
until infection subsides, the remainder xxlio must be operated on during acute infection 
Mill shoM 1 liiglier mortality due to the delaj, mIiicIi nny more than counterbalance the 
adxantage gained in the case of the foimer IIoMcxmr, statistics fail to bear this out, 
and, exen m cases xxhere an opeiation xx is pcrfoimed of necessity at the end of txxentx- 
four hours or later, the mortalitx’' is approximately the same as m cases operated upon 
arrix'al in hospital The txxenty-foui hours’ delay, under appropriate treatment as out- 
lined abox'e, seems to be compensated lor by the fact that it alloxxs the patient to 
regain his mental calmness and settle doxxn after his journey to tlie liospital, xxhich max 
be sufficiently tedious to exhaust a patient xxho is icutely ill 

It is interesting to note that all statistics shoxx' tint operation on the tliird dax carries 
a much higher mortality than either earlier 01 later cases Oxxen^ quotes 708 cases 
Mliiclr xxere operated on the third day, xxitli a mortality of 10 7 per cent , in this senes 
of cases the mortality' xx as 9 8 per cent This may be due to the fact that the resistance 
of the patient is at its loxxest ebb at this period, and that manipulations during operation 
flood the tissues xxith toxins before the formation of an adequate quantity' of 'antibodies 
The folloMing tables compaie the results of delayed operation xxith those performed 
as an emergencx' 1 e , as soon aftei arm al at liospital as expedient 

Table 2— Crscs in xxhich Opervtion xx vs SucccssruLUX Delaxto 


Xo 01 
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151 


I llXXb IS 

’ Hosiixvi 
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I Ortr ATION 


DlUIS ICE 


ixiimxTU. 
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80 I oeal 1-1 Intestinal 

obstruction 2 

Peh 1 C 7 

r-tietl 

— hstula 1 

Total bl 

I becondarj 
, abscess 1 
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Table 3 — C vsES in which Oplhition bicime Necessary because Ineection 
DID NOT Subside, that is, Unsuccesseully Delaated 


2s0 OF 
Cvsrs 

I DAlb IN 

1 HO^riT VL 

1 BE! our 

1 Ofer vtion 

DiuiAAcr 

lACIDEM Ml 
COAULlCmONh 

rviAL 

COMl LIGATIONS 

3IORTALIT1 

Staa in 

HO'-PITAL 

77 

1 2 8 

Loc'il 42 

PeKic 31 

Total 73 

- 94 9 % 

Intestinal 
obstruction 1 ' 

ro-cal fistula 3 

Secondary 
abscess \ 

Phlebitis 2 

Subdiaphragm 
atie abscess 1 

Total 10 

- 12 9 % 

General 
jieritonitis 2 

Ileus 1 

Intestinal 
obstruction 1 

Secondaiy 
abscess 1 

Total 5 

G ) per cent 

! 

29 4 dajs 


Table 4 — Sujimahy or all C ases treated on Delayed Lines, 
THAT IS, COAIBINING Tabid 2 AND 3 


1 

No or 
Cases 

DUMN ver 

Incidental 

COMTLIGAIIONS 

TATVL 

COMPLieVTIONb 

j 

MOUT VLITI 

i 

in 

Ho'-riT\i> 

228 

Local 90 

1 

1 7 0 pel cent 

8 

1 

7 5 per cent { 

20 5 dai s 


Pehio 78 



j 



Total 134 



1 



= 58 0 per cent 





Table 5 — Sunhiara 

or Cases in 

WHICH AN EairnGENCA Oper ation aa as 


PERroRMED {a combination of Tables subsequently analysed) 


No 01 
Caves 

Drain \GE 

Incidental 

COJITLICATIONS 

1 

Tatai I 

Complkahons j 

■\rortTiiJTi 1 

1 

St\^ in 

HO^lITVL 

1109 

1048 

= 94 5 per cent 

13 2 per cent | 

67 

1 

6 24 per cent [ 

29 I clajs 


The nbo\e tables suggest that in the majontA of eases of aeute appendicitis the 
infection subsides under suitable regime, and an operation in the quiescent stage can then 


he performed iiitli the folloning adiantages — 

1 Diminished immediate mortahtj 

2 Diminished risk of immediate post-operatn e complications (intestinal obstruction 
seeondarA abscess, etc ) 

3 Diminished necessiti of drainage nith its attendant risks, both immediate (secondari 
hamiorrhige fecal fistula etc ), and remote (adhesions, incisional hernia, etc ) 

4 SimphcitA AppendicectomA during the quiescent state is much simpler 1 1 in 
searching for an appendix partialH buried in the nail of an abscess casitA or surrounc t( 
IiA turgid friable gut and congested omentum 
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5 ^Mien the A\ound ceu be closed, the patient is sp.ned the discomfoit of icnioeal oi 
tubes repeated diessmsjs etc AMth a coirtbpondmg ccouoinv in hospital c\pcndiUiro 
^ 6 hln^h of staA m hospital is considerrWA diminished, and the patient is 
Mith a heSd Aiound lusteai of. as fiequently happens, a granulating sen lienee ttie 
period of comalescence is shortened 

One minor disidAuitage of the dehned ticatinent is that the P‘‘t>cnt ifler In iv 

successfulh tided oaci the acute infected stage, feels 'cstoied to AV'm\,tnl 

subsequent opcvation This happened in one case ind liftccn months latei tin patient 
returned A\ith a fatal recmrcncc Appcndiccctonn must of coinsc ihi.iAs he insisted n 
and It IS estimated that 80 pei cent of cases of acute appendicitis iclapsc Mitlim two ee ns 

unless the appendrs. has been icmoAcd “ , , . . i 

It would, of course, be a dangcious jiohcv to suggest to the gcncial ]Uictilionu md 
public that cases of appendicitis aic not m mgeni need ol hospital ticatmcnt This is 
undeniable, but the tieatment should be expectant lathcr than opciatnc C.ises should 
still be sent to hospital it the earliest possible time picferablr while still cxiiibiliiig tin 
band of In peucsthosia indicative ol m intact ippendix If this is lost, the patient should 
be treated according^ ,and the piogiess closch watched so that opci ition cm be pcrfoimcd 
at any period if necessai^ Attention was diawn to the clinical signdicanec of this 
tirtaneous hipeiaisthesia as long ago as 1901 by lanic^ Sberren,'’ uid tA\o jcais later the 
same surgeon adA ocated expectant treatment as desci ibed above " 


II THE BEST METHODS OF DRAINAGE 

In considering this all-important question it is necessaij to btai in mind the fotii 
punciples iriAohed m eiricient drainage (1) This should be as dependent as possible 
(2) It should be obtained bv the most diicct loutc , (8) TJie iisk of secondaij hcmoi- 
lUagc must be borne m nimd , (4) The abdominal A\all should be weakened as little as 
possible 

The site requiring dianiagc naturallj depends upon the area infected, and this brings 
one to a short consideration ot the Amrions methods ol ipjnoach to the appendix Ignoimg 
those cases m which the appendix lies on the left side, or m the legion of the gall- 
bladder, tliree methods of approach may be employed — Battle’s, the light rectus, and 
the gridiron 

Battle’s incision, m which the sheath of the icctiis is incised vertical^ and the muscle 
displaced inwards undoubtedlj" gives a good exposure of the appendix aica, and is useful 
in eases of uncertain diagnosis especially m females, as it allow's re idy exploration of the 
pehis Howes Cl, it appears to present the foUowang disadvantages (1) In cases where 
the infection is localized to the right iliac fossa the site is reached through the "cneial 
peritoneal cavity, Ashich is thus liable to contamination , and if diamage is made through 
this incision the tube passes through a zone of prcA lously bealtby peritoneum , hence there 
IS visk of infecting the general peritoneal cavitv (2) tVhen drainage is obtained throu<Th 
this incision the tube lies in the Aicmity of the deep epigastric imssels, and secondari 
hTiuorrhige has occuired from this cause (3) There is risk of in]ury to the mtcreostal 
the lowest of the series, causing paial3'sis of tlie rectus muscle and lower 
put ol the abdominal iiall, predisposing to subsequent inguinal hernia 

’Ilie right rectus incision consists of a vertical incision oAcr the lower nait of the 
muscle , tht shcith is dnided, and the miisck, with its nene supply, displaced outwards 
bis gnes ample exposure for the remosal of tiie appendix , the chrome anZml 
ssociatod with gastric ulcer is fiequently removed through this incision i e o 
bon downwards of the upper abdominal incision Convcrselj, iTSiHase ot ZTT' 
< ngnosis when the appendix has been cxiniincd and the pithological lesion is m the 
dKlonicn tins area can be reached bj enlarging tlic nieis ion upward SL ml 

mcr, when emploAed m acute cises of ippcnd.c.tis, again liaffte d.sadvlmT 
1 iced too near the nud-luic, ind therefore, in many o ises, the are i of infeel ' 

Ibroush healths peutoncum - mfection is reached 
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Tlie gridiron incision associated iMtli the name of McBurnej% altlioiigli first practised 
Elliott, Ins the great advantage of causing the minimum of injury to the parietes 
Also in the majority of cases it allovs one to reach the area of infection vitliout traversing 
the uninfected peritoneal cavity, and hence diminishes the risk of breaking down pro 
tective adhesions Efficient exposure of the right iliac fossa can be obtained bj' continuing 
the incision inwards and splitting the rectus sheath transversely , and it is recommended, 
if exposure at a higher plane is necessary, that a second similar incision be made above 
the first, and the operation carried out through the two incisions The disadvantage of 
the gridiron incision is that it is difficult to carry out any pelvic or upper abdominal pro- 
cedure through the exposure obtained, and in these cases it must usually be closed and a 
more appropriate incision made 

Cases m ■which drainage is leqiiired may be considered m two groups accoiding to 
whether generalized or local infection is present 


A CASES OF GENERALIZED INFECTION 

In these cases the fiist essential is to place the patient m Fowlei s position, so that 
exudates can collect m the pouch of Douglas The toxaimic effects of pus in the pen 
toneal cavity are not in propoition to the quantity, but to the area of peritoneum in 
contact with it, and recent experimental work by Bolton® has again emphasized the 
relatively low co efficient of absoiption of the pelvic peritoneum Hence, the appendix 
having been removed through a suitable incision, the question arises as to the most 
efficient route of drainage of the pouch of Douglas I propose to analyse the three com 
mon routes of drainage, le, 2'oWe 6, through a gridiron incision 7 able 7, through a 
light rectus (including Battle’s) , and Table 8, a suprapubic drainage with closure of the 
primary incision , the suprapubic incision may readily be made on a finger, piotected b> 
a thimble, inserted tliiough the original w'ound Below are statistics of cases in which 
the appendix was removed and the pelvis drained by these methods I should like to 
emphasize the importance of the last column, which gives a moderatelj’’ true indication 
of the progress of the wound — eg, delayed healing from suppuration, or breaking down 
of the parietes 


Tabic 0 — Drainage through Gridiron Incision 


INCIDFNTVL COAtPLICiTIONS 

j rvTvi/ Conw-ir vTioNs 
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Ileus . 

1 


Subdraphrogmatic absceDs 

o 

infection of iioimcl and I 





e\liaiistion 2 



Pleuriis\ 

•> 
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Pulmonarj embolism 

I 

1 

Pvelopliicbitis 1 ^ 
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are unavoidable whatevei drainage is attempted , but it vonld appear that pressure of the 
tube or tlie maintenance of infection along the track of the tube in the neighbourhood ol 
the caicum strongly predisposes to the formation of a fistula 

The majority of fistulaj close spontaneously ivithin a foitniglit, and in onl\ one of these 
series of cases vas an operation necessaiy for closuie Ho'\\e\er, a faseal fistula means 
delayed healing and inci eased infection around a vound, and hence greater iisk of post 
operative hernia 



Fig 440 — illustrating the shorter method of 'ippioicli to the pouch of hr the siiprajiubic route 

compared with drainage through a rrridirou inCL loii al'io pro\imity of the tube througli the 1 ittor nnsioii to tlic 
e^tennl iliac ^ e^-scls As thr i*' an antero-postorio'* mow the line nidicitinr. the of dJaiiugei* 

foreshortened and hence die actual distance is ioiiotr tliau th it lepicseatcd by the line 

3 Sccondaiy Hcunoiihage — The iisk of secondaij hamioirliage from the external iliic 
\essels consequent on a drainage tube ciossing the pehic hnni is nell knonn® (see Fig t-tO), 
and in Table 6 one such fatal case occurred The external iliac artery vas ligatured 
but the patient died eight hours later Sccondars haimorrli ige has ilso been reported 
from the external iliac i ein Tins dangci of secondarj”^ h emorrhage is enhanced in 
fem lies, vhose bioader pelvis increases the obliquity of the tube, and in nhom the route 
fiom the pehis to the gridiron incision is c^cn longci md more devious thin in the mile 
Some surgeons obiiate the risk of secondary hamiorrhage earlv removil of tiie 
tube , but it seems dilficult to foretell hoii long it maj be necessarj to retain a tube, uid 
1 premature remoial predisposes to a secondarj abscess 

Drainage through the right rectus incision allovs the tube to enter the pehis vithoiit 
dangerous proximits to these \ essels but sccondari hamiorrhage h is follow cd dr image 
through this incision from the deep epigastric icssels ” 

AAith suprapubic drainage the tube lies in p^oxImlt^ to no large \ essels, ind hence 
the risk of secoiidari lia.niorrhage is negligible \ further fe itiire ol suprapubic dr un ige 
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,s tliat tlie Oiismni mcis.on 15 cloKd, aihlch f.nouis ils pluinn- union, .mil 11ns f.ietoi 
combined Milh diminished complications, accounts foi the slioitci sta> m hos})i i 
Suppuration of the noimd mcMtahh leicls to neakening of the abdominal nails, nith 
incieased risk of pobt-opeiativc henna Scuddci and Goodall,^- m icvicnmg the aftci- 
lesults of C40 cases, found that incisional henna occiincd in 17 pci cent of ciscs in nliich 
the diainage tube passed thiougli the ongmal nound 

B LOC\LIZED ABSCESSES 

These me natmalh usually located in the nght iliac fossi, and thciefovc the gnduon 
incision gives diieet appioach No definite surface markings arc taken for the incision, 
but tins should be made to the outer side of the snclhng In ail cises nhcic pus is 
suspected it is nise to smear the supcificial tissues nith B I P P oi a siniiku siihst nice 
in order to dimmish the nsk of a supcrhcial abscess occurring oi the noiinds In caking 
donai IVlien the abscess is opened care should be taken to ascertain that no pus has 
trickled ovei the brim of thepehis uhcic it maj be o\eilookcd lienee the unjiortaiicc 
of rectal examination pnor to opeiation ma\ be emphasized, as the collection of jnis jna\ 
then he lecognized Deavei” estim ites that m 2 to > per cent of cases the appendix is 
so bulled that a prolonged search foi it is unjustified , but much dejicnds upon the skill 
and expeiience of the surgeon 



Table 9 — Dr aix agc 
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2 

1 
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1 
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27 

i 
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Table 10 Diiuxetr or Local Inikction through Stab Wound in* Loix* 
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sinus foiceps introduced tlnough the wound, care being taken not to injure a prolapsed 
kidnej^ if such a condition co-e\ists The ad%antages of drainage through a stab wound 
in the flank are suggested by the figuies in Table lo , although unfortunately the nunibci 
of cases is rathei small, their shorter stay m hospital is noteworthy 

SUMMARY 

1 All cases of acute appendicitis should be opeiated on immediately if a band of 
hjpeiaesthesia is still present 

2 Under appropriate treatment the majoritjr of remaining cases subside, and the 
appendix maj^ be removed seven to ten daj's aftei the temperatuie and pulse become 
normal As compared with emcrgeney operation this line of tieatment shows a lower 
nioitality, fewer complications, and a shorter stay m hospital 

3 In cases in which expectant treatment fnfls, twenty-four hours’ delaj does not 
appeal to mfluenee the prognosis adversely 

4 Except in cases where diflicultj is anticipated (eg, lecurrent cases), or wheie the 
di ignosis IS doubtful, the gridiron is the incision of choice, as manipulations can then be 
limited to the infected aiea In other eases a light reetus incision, displacing the muscle 
outwards, is preferable to Battle’s, there being less risk of injury to the nerves 

5 Stab drainage, suprapubic or in the flank, favours primarj union of the original 
wound, thus diminishing the length of stay in hospital and risk of subsequent incisional 
hernia Also adhesions and faical fistulte are less likely to develop, and the risk of 
secondary liasmorihage is obviated 

I am indebted to the various surgeons at the London Hospital for permission to include 
in these series cases which were under their obsenation and treatment 
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A NOTE ON THE OPERATION FOR THE RADICAL CURE 
OF FEMORAL HERNIA. 

Bv ERNEST W HEY GROVES, BnisxoL 

About fifteen jeais ago, ^^l^en I had to opciatc upon a strangulated femoral licuur in 
a stout noman, I di^uded Poupart’s ligament m order to obtain a bcttci vicn of the neck 
of the sac and its contents It nas a case in nhich the Toabihty of the gut nas m serious 
question , I feaied that a piece of bonel lughci tlim I had access to fiom the giom might 
be damaged, and I could not pull dowi further intestine nithout fear of lupture There- 
fore 1 had recourse to the expedient of dniding Poupart’s ligament nith Gimbernats 
ligament close to their attachment to the pubic spine This gave an exposuie so excellent 
that full investigation nas possible, and after dealing nitli the sac and its contents, I nas 
able to attach the conjoined tendon to Coopci’s ligament noth much grcatci facility than 
if this had had to be done under the overhanging tendon of the external oblique 

It occurred to me on the occasion of tins opeiation that, quite apart Irom dealing 
nath strangulated honel, this piocedure affoided gieatei piecision in perfoiming a radical 
cure than anj other operation I had hitherto seen or performed 

I hare therefore earned out this fenioio-inguinal operation as a loutme e\ei since 
1 think It IS probable that many other surgeons have done the same thing , but I have 
read no description of this operation, vliilst risitors nho have matched it have been inter- 
ested m It as a new procedure 

I theiefore venture to describe it in detail and to give the lesults m a consecutive 
senes of cases 

Tile hernia is exposed by a vertical incision about four inches long, the middle of 
which corresponds with the fold of the groin A very little dissection then reveals the 
heimal sac, hmg on the pectineus muscle, with Ponpart’s ligament crossing its neck, and 
on Its outer side the femoral vein joined by the long saphenous vein (Pig 441) 

Tile attachment of Poupart’s ligament to the pubic spine is then cut close to the bone 
and the ligament turned outwards (Pig 442) Tins gives a clear view of the neck of the 
sac, which is then opened and its contents dealt wath according to their condition Should 
resection of the bowel be necessarj, tins can be done perfectly well by the exposuie thus 
afforded IMien the sac has been cut off and its neck ligatured, the femoial ring and 
canal can be obliterated (Pig 443) The conjoined tendon is defined and sewn down to 
Coopers ligament and the upper edge of the pectineal fascia The outer one or two 
stitches ilso take up the femoral sheath on the inner side of the femoral vein so as 
eoinpleteh to close the abdominal cavity from the thigh Poupart’s ligament is then laid 
o\cr the line of suture between the conjoined tendon and Cooper’s ligament, beginning 
roin the \cm and working inwards towards the spine of the pubis (Pig 444) "as the 
miier attachment of Poiipart s ligament has been dmded, there is no tension in this struo- 
art and it can be made to follow the line of the pubic bone, and the final attachment of its 
tilt end will be about I in further outwards than it was originally In later cases 
mslexd of cutting Poupart s ligament, I hare chipped off a small part of the pubic spme 
ig 44>), and at the final stage of the operation the detached piece of bone is fixed b\ 
moms of a single i\or\ nail 

Ihe lehantiges winch this combined femoral and inguinal operation afford would 
•'Um to me to be as follows 

will strmgulated liermi it gnes ample room to deal with damaged bowel 

"HI, ir nccessiri, to do i resection “ 

lOL \ — so 40 


30 
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2 It gives all the advantages of the inguinal approaeh, i e , the possibility of closing 
the femoral canal from above, ivithout the necessity of trying to drag up the hernial 
sac through the femoral canal 


\ 





3 It anon's the suture of the conjoined tendon to Cooper s ligament to be under- 
taken mth great precision, unlundered bj the overljing Poupart’s ligament 

4 Poupart s ligament, being freed from tension, can be snuglj sutured as an evtra 
coi ering o^ er the hne of suture betn een the conjoined tendon and Cooper’s ligament 

Results of the Operation — I base looked up all cases operited upon by niiscif 
during the period 1912 to 1922, and I In\e been able to see and evamme 22 'Ibis 
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JS of course a small number, but sufTicient to gnc some cntcrion of tbe permanency 
of cure 

In one case only nas tbe complete irclical operation not attempted, tins being on 
account of the gangrenous condition of the large omental contents It nas intended to 
complete the radical operation at a later date, but the patient did not care to have this 
further operation, and she still has a hernia about the size of a duck’s egg 



Fig 443 — Riglit femoral hernia removal of a piece of bone from the pubic spmc 

All the other 21 cases have remained soundly healed and free from recuiience The 
se\ incidence r\as 21 vomen and 1 man The ages varied between 23 and 73 in 9 
cases the operation vas necessitated by strangulation 

All the cases have been hospital patients, and they have, vuth one exception, been 
able to return to housework oi vork in factories after the operation The excention 
IS a uonian, non 72 years old, vho is bedridden with heai-t disease ^ 

In 3 cases the patients have borne children since the operation, vithout any recur- 
rence of the hernia or incon\ emence from the site of the operation 
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ABNORMALITIES OF FIXATION OF THE ASCENDING COLON 
THE RELATION OF SYMPTOMS TO ANATOMICAL FINDINGS 

ADAMS A McConnell and T GARRATT HARDMAN, Dublin 

SUMMARY 

1 — The Nobmal Ascending Colon 

(I Anatomy 

b Radioscopic examination 

2 — Dei elobmem and Fixation 

3 — Variahons in Fixation and Resulting T\prs or Ascending Colon 

4 — "S aeiatioas in Foiisi oi Ascending Colon , Clinical Picture 

5 — Traction or Ascending Colon on other Structures 

a Superior mesenteric arterj 
b Duodenum 
c Gill bladder 
d Pj lone end of stomach 
c Right Kidncj 

G — Remarks on Radioscopic Technique 

7 — General Obseriations 

8 — Gi neral Treatment 


Stisiulated by 'Waugh’s paper on tlie mobile ascending colon, and lealizing the possible 
significance of Ins conception in abdominal surgery, we decided to observe the ascending 
colon m everj’- abdominal case, and to inquire whether its anatomical condition ivas in an3 
■naj responsible for the symptoms or disease encountered The result of our imestigation 
can be presented most readilj" bj' deseiibing ivliat rve consider the normal ascending colon, 
the manner of its development, the variations of the normal which ne have encountered, 
and the sjmptoms associated Mith these variations 

1 THE NORMAL ASCENDING COLON 
a Anatomy — Anatomists describe this portion of the gut 
as it IS seen in the dead subject , surgeons visualize it as it 
appears during a laparotomj'- , both see it vhen the subject 
is recumbent Radioscopj'^ alone reveals its position in the 
erect living subject 

The normal ascending colon lies in direct contact vith the 
posteiior abdominal Mall, and is held in position bj^ the reflexion 
ol the parietal peritoneum The hejratic flexure and the begin 
ning of the transrerse colon are similarlj fixed to the anterior 
suiface of the right kidnej and to the second stage of the 
duodenum rcspectir el j' , by means of this fixation the ascending 
colon IS maintained in a a ertic il position as a practic ill\ 
str light tube presenting some slight cm res or flexures (Fig 4 10) 
Such IS the conception nhich is obtained from obscrration iii 
the cadar er 

b Radioscopic Examination — This rras earned out -with the fluorescent screen in i 
series of iiidnidinls rilio presented no sjmptoms of ibdoniin il oi other disease The 
results are as follovs — 



lin 140 

Normal a^ccnduis colon 
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of the colon was less than a right angle The diameter of the cfecum was practicall}^ the 
same as that of the ascending colon There was but slight lateial mobility on palpation 
in 92 per cent 

In determining the length of the ascending colon by radioscopy one must be careful, 
in making the measurement, that the summit of the barium shadow actinlly coincides 

Fig 448 —FEMALE COLONS Nos 1 to 6 

(In euch instance the (Jiagrams on the left shoii patient tn the erect position those on the right tn the reciinibcnt position ) 



Range of mobility 2 m 


Angu?a{crf Range ol mobilitv S in 



Collapsed tjpe Range of luobihtj c> in 


Ean(,o of mobnitj J in 


■« ith the top of the hepatic flexure This portion of the gut, if empty, u ill (it is h irdly 
necessary to point out) cast no shadou , and hence the summit of the opaque content might 
be crroneouslj taken as the top of the hepatic flexure , but if there is an accumulation of 
gas in the flexure the bouel Mill be clearly outlined and there is no danger of such an 
eiror We lia’ie found that the best time in uhich to make measurements is t'nent3 four 
hours after the ingestion of the meal, ■nhen, as a rule, the transverse colon as veil as the 
CTCO-ascendens is rendered Msible bj^ its opaque contents These measurements vc regard 
to be of the first importance in ascertaining the degree of fixation or lack of fixation 
of the hepatic flexure In pronounced cases of uhat ^^e may refer to as mobile colon, the 
position of the flexure i aries enormously iMth the posture of tlie patient, or, in other vords, 
flexion occurs at tvo different points in the colon, according as the patient is erect or 
recumbent From our series of normal indniduals ue have conceived — vhether rightly 
or wrongh — that the a^crage normal ascending colon is practicallj^ constant in length in 
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2 DEVELOPMENT AND FIXATION OF THE ASCENDING COLON 

About the time of birth the cieeum is situated in front of the right kidney, near the 
gall-bladder, and the proximal part of the colon possesses a eomplete mesentery Then 

both the ciEcum and aseending colon gradually 
descend towards the right iliac fossa Adhesions 
form between the parietal peritoneum and the 
posterior aspect of the ascending colon and its 
mesentery These two adherent peritoneal surfaces 
disappear, so that the colic 
vessels and the colon itself 
become retroperitoneal, and 
the noimal adult condition 
is reached An ascending 
mesocolon is as abnormal as 
a cleft palate 


3 VARIATIONS IN FIXATION 
AND RESULTING TYPES 


The variations of this 
normal process which ave 
have met surgically are — 
a The new adhesions 
may persist m excess to the 
lateral aspect of the ascend- 
ing colon and constitute 
varying degrees of parieto- 
colic folds tVe have ob- 
served these folds so fre- 
quently in newborn children 
and infants under tavo years in the anatomical departments of Trinity College, Dublin, 
and the Royal College of Surgeons, that ave regard them as congenital 

b The near adhesions m ly not form 
at all, or may remain too attenuated to 
function, so that the pnmitia'e mesentery 
persists m its entirety (Fig 450), avhen one 
of two things may happen (i) The aahole 
ascending colon sinks to the limit permitted 
by its mesentery, and lemains straight — the 
piolapsed tjqie (Fig 451) This type is 
usually associated aaith lax abdominal 
muscles (ii) The caecum may be prea^ented 
fiom sinking, and the hepatic flexure 
approximates to the caecum, so that the 
ascending colon resembles a collapsed con- 
certina — the collapsed type (Fig 452) , or it 
becomes sharply bent at one point — the 
anguUited tjqie (Fig 453) 

c The neaa adhesions maj fix onlj^ the 
loaaer or middle portion of the ascending 
colon, and the upper part may remain free, 
so that the hepatic flexure tends to fall doaan 
m front of or to the side of the loaaer portion, and produce a sharp angulation of the gut 
— the aiigiilaled ta^pe thus this taqie maa or maj not haa e an attachment to the p inetts 









tvpe 


FIG i j 3 — Vjignlatcd tvpc of 
a^ccndin^ colon. 
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A' ray Appearances — Radioscopic examination iv ith the fluorescent screen shon s that 
the prolapsed tjpe of ascending colon remains practicalh straight both m the erect and 
recumbent positions {Fig 44-9, No 12, and Figs 434 and 455) Its length is aery little 
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collapsed types , and (2) Excessive iraciion on the structures to ivhich the ascending colon 
IS attached, varying inversely with the degree of attachment to the posterior abdominal 
wall and with the tonicity of the abdominal musculature 
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4 VARIATIONS IN THE FORM OF THE ASCENDING COLON 

Mass Movement in a Normally Fixed Colon — ^The contents of the colon are semi 
solid, and are propelled onwards, not bj short peristaltic ivavts occurring frequently, but by 
very infrequent vigorous contractions which appear to start in the cecum or proximal 
end of the ascending colon, and travel over a considerable distance, driving the contents 
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of the bowel before them in one mass or column At the moment when the contractions 
start, a remarkable change occurs m the transserse colon Hie normal haustration dis 
appears, and the bowel, which a moment before had formed a sagging loop between two 
fixed points, appears to shorten and to become like a rigid tube straight across the 
abdomen This shortening of the transrerse colon is due presiimablj to contnction o 
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the longitudinal muscular bands The ^^hole;contents move rapidly for a distance of 
perhaps 6 to 12 in , and the movement stops as suddenly as it commenced, the haustva 
contractions reappearing, and the colon returning to its normal position and quiescence 
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not occur, but a small portion of the colonic contents passes along the gut at each 
attempt The presence of a strong parietocohe fold halfu 'ly up the ascending colon may 
afford a fixed point, and the mass movement takes place , but probably not so perfectly 
as nhen the hepatic flexure itself is fixed 

It IS in cases of the collapsed and angulated types of ascending colon that most cecal 
distention is observed In these the contents of the caecum have to be forced past a kink 
01 kinks and against the dead v eight of the superimposed colon In the absence of a 
point of fixation, contraction of the colonic musculature does not obliterate these kinks 
but exaggerates them so that they constitute a true obstruction resulting in dilatation of 
the CECcum and the proximal part of the ascending colon 

"SVIien the individual assumes the recumbent posture the hepatic flexure falls into the 
noimal position, the kink or kinks disappear, and the obstruction is relieved Tins 
periodic relief by recumbency may account m part for the long period that often elapses 
before these congenital defects produce clinical evidence of their presence 

The Relation of Symptoms to the Angulated and Collapsed Ascending Colon — 

Case 1 — Fern de, ago 10 About six months befoic admission she began to suffer from loss 
of appetite, and discomfort in the right iliac fossa after food All kinds of food disagreed Mitli 
hei, and her diet became restricted to small quantities of tea and milk After a few veeks the 
discomfoit became actual pain , it c ime on during breakfast and immediate!} after other meals, 
and ms accompanied by nausei After she had taken a fen mouthfuls it breakfist she felt so 
sick that she could not eat any moie In the course of an hour oi tvo she resumed the interrupted 
mcil When she stared m bed for breakfast she expeiicnccd neithei pun nor n nisei, and had 
less discomfort aftei other meals If she remained m bed all the time she could take food frcch 
Neiei lomited Was nevci constipated until these symptoms appeared Since their onset she 
became thmnei and somenbat an-cmic Tenderness nas present m the light line fossa orcr i 
distended cvcnni R idioscop} demonstiated the angulated t\pe of ascending colon m the erect 
posture It straightened out nlven the patient lay down Excursion of hepatic flexure 4 in A 
large amount of the meal remained m the pioxinnl colon after thirty six hours The rest of the 
gastro intestinal tnct ippeaicd normal 

OrruAriov — Upper two-thirds of ascending colon possessed complete mesenter} Paneto 
colic fold fixed lower one-third Stomach and duodenum normal Appendix normal Appcndi 
cectomy — colopexv Result after one vear and nine months — quite well’ 


When the sjniptoms were referred to the right iliac fossa, the ascending colon was 
of the angulated or collapsed t}pe The ascending colon usually has its heaviest load 
in the morning "When the patient gets up, the angulation oi collapse becomes marked , 
when he takes Ins breakfast contriction of the colon begins and he suffers from colickv 
pains m the right iliac fossa or the lower pait of the abdomen If dilatation of the cxciim 
has occurred, the patient experiences a sensation of sinking oi fullness, accompanied b} 
nausea and dry eructations If he lies down the pain is rehe\ed , if he has breakfast when 
1} ing down the pain is prevented hence the statement “ I cannot do without my eari\ 
cup of tea ” Colonic contraction stimulated by ingestion of food empties the ascending 
colon before the patient assumes the erect posture and therefore before angulation or 
collapse of the gut takes place If he goes to stool after breakfast m bed, he has a free 
and satisfactory motion if he has got up for bieakfast, the er acuation is but of the con 
tents of the lower bowel and he suffers fiom discomfort <n the right ihac fossa until the 
bowels more again This morning discomfort may be repeated, or will ultim itel} be 
repeated, after er err meal If the normal c\ acintion of the bow els t ikes place after the 
c\ ening meal, it is sometimes during that meal that pam has its onset or exaggeration Once 
these sjmptoms appear, ther usually continue duh until the patient learns how to control 
them Sometimes, bower er, he suffers from attacks at irregular interrals 

These sr mptoms hare no marked relation to constipation , often indeed the patient 
will not admit that he is constipated Radioscopr howerer, frequentl} demonstrates 
some degree of stisis in the proximal colon , the more pronounced the stasis, the more 
does the patient suffer from general sr mptoms of tox-cmia— persistent he ulachc, nause i 
loss of appetite, lassitude and wasting As time goes on he becomes anromic and nenoiis 
There is a definite relation in some cases between phrsical or mental exhaustion am 
the onset or recurrence of these attacks Some of the patients der eloped sr mptoms on r 
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^^llen tired Apparently colonic tone sufTicient to overcome whatever colonic obstruc- 
tion nas piesent, until fatigue removed the former and left the latter unchanged T le 
t^pIcal symptoms, m brief, are those ot subacute obstruction m the aseendmg colon-dis- 
comfort, pain, or a sinking sensation m the right ihae fossa coming on during or immediately 
after a meal, especiallj breakfast, and uhevcd by lying down Nausea is common, vomiting 
unusual Sometimes adhesions have fixed the colon so kinked, and tlie symptoms are 
independent of posture Physical examination reicals distention of the cmcuni A 
panetocohc fold iias found m nearly every ease of the angulated type operated on 
Jackson’s veil-like membrane was present m 15 per cent of all cases Not e\ cry patient 
iiith an angulated or collapsed colon has these sjmptoms, but every patient iiith these 
siniptoms has an angulated or collapsed colon 

The fact that this clinical picture iias always associated with either the angulated or 
collapsed tjpe of ascending colon, and not wath the prolapsed straight tj^ie, has convinced 
us that it IS only when an obstruction can be demonstrated in this segment that marked 
simptoms are leferred to the right iliac lossa So long as the ascending colon is straight. 

Its mobility, though interfering with complete evacuation, does not markedly pre\ent it 
The complete clmical picture is preceded by less defimte and suggestive symptoms 
IMien about twenty years of age the patient becomes gradually conscious of vague 
(hscomfort in the lower part of the abdomen— a feeling of heaviness or slight nausea 
during or immediately aftei a meal He finds that be has to go to stool twice instead of 
once Ultimately he discovers that relief comes if he lies down Palpation reveals slight 
tenderness in the right iliac fossa , the distended cxcum is noted, but often ignored 
Medicine does no good, and then a normal appendix is removed, which operation may 
mark the beginning of a surgical pilgrimage Other patients are peilectly well for twenty 
or more years, when the condition of the colon is discovered in seeking for the cause of 
sudden acute pain in the right iliac fossa It is always safer to make a diagnosis of 
acute appendicitis in doubtful cases , but if the appendix be not diseased, the culpability 
of the colon should be suspected In such acute cases w'c ha% e been impressed w ith the 
appirent well-being of most of the patients Although they may wa'ithe with pam, the 
temperature is not raised, the rate of pulse is not quickened, and their appearance is 
not toxic 

Simptoms somewhat similar to those given as tjqncal haie been ascribed to a ‘dis- 
tended eaeum’ apparently idiopathic, and to mcompetency of the ileocmcal valve We 
hue not once observed the latter in these cases, but the former is constant J C Roux, 
in a paper reviewed by Robert Hutchison m the Medical Annual of 1922, gives an account 
of wlnt he has termed caecal constipation He notes the occurrence ot some of the above 
‘amptoms and the relation of discomfort in the right iliac fossa to posture Among the 
cuises of this lariety of constipation he includes a mobile ascending colon, the presence 
of filsc membranes, inflammatory peiicolitis, and cmcal ectasis All the cases m our 
series which had ciecal ectasis liad the angulated or collapsed tyTies of mobile colon and 
demonstrable obstruction Surely dilatation of a tube makes one suspect obstruction 

Patients with the prolapsed type of ascending colon seldom referred their symptoms 
o the light iliac fossa when they' did, howeier, the clinical picture was never so complete 

m the angulated type Vague discomfort, a sensation of heaviness, sinking, or pain 
' cr food, sometimes rcliei ed by' recumbency , marked these cases None of them presented 
'<-utc s\ mptoms 

1 ightecn patients referred all oi some of their sy mptoms to the right ihac fossa Of 
collapsed tyqie of colon, twehe the angulated, and fiye the prolapsed 
tioi" angulated type were admitted as acute appendicitis At opera- 

iKrform ypptndix Gastro-enterostomv for gastric ulcer had been 

fimse rpf of epigistric symptoms, but 

liui 11 ^ persisted or became prominent Two patients had 

VIMS In Tcmoyed without any relief Vpart from the eighteen there were six 

>■* 1:111 ihi r ^ lacciidmg colon w is angulated md no symptoms were referred to the 
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Treatment — IMany patients have learned by experience how to relieve the symptoms, 
and many physicians are empirically successful The administration of liquid paralFiip 
a dose of salts before breakfast m bed, and recumbency for half an hour after each meal 
may keep a patient free from discomfort, and some there be who can adopt such a regime 
Removal of a normal appendix does not affect the progiess of the case Caicoplication by 
Itself IS based on a false idea of the cause of the dilatation We do not compress the head 
for hydrocephalus, nor plicate a dilated ureter Cmcoplication may be useful along vith 
colopcxy Fixation of the ccecum alone leases the condition unchanged when the colon 
IS angulated or collapsed, uhilst in the prolapsed type angulation or collapse is produced , 
an empty stocking u ill not stand in a shoe Resection of the ciecum and ascending colon 
is unwarrantable in early cases , one does not amputate the foot because it is flat tlflien, 
how ever, long-standing obstruction has left the caicum simply an inert atonic sac, an ileo 
cajcal resection is rational Division of panetocolic folds turns an angulated colon into a 
prolapsed one, and substitutes one set of symptoms for another The whole ascending 
colon must be made straight and then fixed to the posterior abdominal wall It must be 
remembered that the diagnosis of the angulated and collapsed types of ascending colon 
cannot ahvays be made at operation, for then the colon may have fallen into a normal 
position, and one can say no more than that it is mobile As a rule deformity is revealed 
only bj' x-Tdy examination 

More than a year has elapsed since the operation m twelve of these cases Eleven 
of the twelve report ‘well’ Colopexy was performed in each The twelfth case had, 
in addition to mobility of the colon, a well-marked Lane’s kink and ileal stasis The ileal 
band was divided and the appendix removed , the colon was not fixed This patient’s 
symptoms returned within ten days of leaving hospital 

5 TRACTION ON THE STRUCTURES TO WHICH THE ASCENDING 

COLON IS ATTACHED 

IMien the ascending colon fails to acquire a w ide surface of apposition to the unyield- 
ing posterior abdominal wall, its suspension depends partly on its own mesentery, and on 
its peritoneal attachments to the renal fascia and second stage of the duodenum Normally 
the proximal portion of the transverse colon is largely supported by the more fixed hepatic 
flexure When the latter is mobile, it ceases to be a support, and becomes partly dependent 
on the beginning of the transverse colon, which, in turn, drags on the gastrocolic omentum 
and on the pjdoric portion of the stomach This strain on the stomach exerts itself 
primarily on the greater curvature, which, however, can yield to it, being essentially a 
mobile portion of the stomach , but the lesser curvature of the stomach is relativelj fixed 
by the attachment of the lesser omentum, and consequently is subject to more tension 

In a considerable number of cases there are congenital peritoneal folds passing from 
the gall-bladder to the duodenum or to the hepatic flexure through these the mobile 
ascending colon may drag indirectly oi directly on the gall-bladder 

Tlie fact that a mobile ascending colon does exert traction on the structures to w'hich 
it IS attached was established by noting the position of the hepatic flexure and of the 
ileocmcal junction under the radioscopic scieen with the patient erect At operation the 
hepatic flexure was placed in its predetermined position, and the effect of this replace 
ment on the duodenum and pjdoric end of the stomach observed The ileocvcal junction 
was similarlv replaced m order to note the effect on the superior mesenteric artery and 
third stage of the duodenum 

If the ascending colon be m its normal relation to the posterior abdominal wall, its 
position is affected little, if at all, by laxity of the anterior abdominal w all Radioscopv 
and laparotomy base frequently' showm a fixed colon in cases with chronic laxity of the 
anterior abdominal wall Whates'er be the condition of the anterior abdominal wall, the 
presence of a mesenterv allows the ascending colon to sink to an extent not possible to 
the relaticely fixed structures to which it is attached, and to exert a certain degree of 
traction on them Strong abdominal muscles may keep the ascending colon up, but 
they do not keep it up all the time, nor can they keep it straight 
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the cecum inclines to the back of the pehns the more tension is there on tlit superior 
mesenteric arter'\ The superior mesenteric vein is nes er the obstructis e agent , u e has e 
repeatedly seen it passing oser the dilated portion of the duodenum vliile the artery lay 
m a deep grooie This aem passes directl}’^ upnards to the portal at this point, and does 
not incline at all backy ards its course is at a tangent to the anterioi surface of the third 
stage of the duodenum Occasionally the A'em and the artery are separated by a distance 
of an inch or more as tlics cross the duodenum 

Fifteen of the cases of arterial duodenal ileus seen by us liaye had the prolapsed tj^ie 
of colon Four had the angulated type AVe haye but once encountered a case of arterial 
duodenal ileus in nliich the terminal ileum and caecum did not he in the pehas as obsersed 
under the radioscopic screen Parietocolic folds sometimes preyented the upper part of 
the ascending colon from being drayn to the middle line, and the recumbent position of 
the patient on the operating table sometimes brought the ileocaccal junction up, so that 
the colon at operation did not seem undulj' mobile or prolapsed Radioscopy oecasionalh 
reeeals more than laparotomj' 

The yhole duodenum doyn to the arterj yas dilated so that the supramesocohe 
portion often presented in the yound and could eaen be yithdraiin through it (Fig 4C1) 
The duodenum from its p\lorie end to the ciossing of the superior mesenteric artery 
seemed to have undergone a bucket-handle rotation 

Relation of Symptoms to Anatomical Findings — 

Cow 2 — Male, age 28 Sturdy and he ilthj in appearance For six a cars before admission, 
suffticd from ittacks of abdominal pain at irregular inttnals Each attack yas char ictcrim! 
b^ the sudden onset of Molent pain in the right side of the epigastrium, coming on about a quarter 
of an hour after food, and icoompanied bj aomiting, yliich onlj slightly rebe\ed it The intenal 
betyecn attacks yas sometimes a fey yecks, occasionally several months Each attack cimc on 
yhen he yas constipated, although he yas not of a constipated habit, and lasted for about four 
da\s It often started at night aihen he yas asleep, and forced him to assume a sitting posture 
He had an attack in hospital, and there yas no question of the es-treme seaentj of the pun 
During the attack there y as tenderness os er the painful area, but no muscular rigidity The right 
kidncs y as mos able, but not markedh so, and no urinarj symptoms y ere present The anterior 
abdominal y all y is of excellent tone 

\-ii\a Report — Normal shaped, tonic stomach Rapid esacuation of contents at first, but 
small residue retained six hours after ingestion of meal Marked tenderness locahrcd oacr palorus 
and first stage of duodenum No deformity Ascending colon prolapsed but straight L iteral 
niobihts present Positis e diagnosis not justified, but there is a suggestion of ulcer at p\ loriis or 
first stage of duodenum 

Operation — Stomach and bihara tract normal The duodenum presented m the yound , 
it yas mobile and dilated doyn to crossing of superior mesenteric arterj No sign of gastric or 
duodenal ulceration Ascending colon yas freeb mobile, yitli complete primitiae niesentcra A 
thin a eil like I ackson s membrane oa er upper part A long appendix running up along 1 iter il 
surface of ascending mesocolon Vppcndicectomj — colopexa Appendix normal Result after 
tyo a ears and taao months No return of pain or abdominal trouble of anj kind , cm cit and 
do anadhing ’ 

Attacks of sea ere pain in the epigastrium, extending into the hjpochondriiini on each 
side aaere common Sometimes the pain yas felt intensela in the back at the sime or 
a liigher lead li luis relieicd by pohUirc in cacra case but one In 12 out of 10 cases 
the method adopted ba the patients to this end aaas to sit on a loaa stool or in bed, 
to draaa the knees up to the chin and clasp the legs aaith the arms These patients hid 
found this method of relief for themsclaes and this it aaas that drey our ittcntion to the 
significance of the eurae of the lumbar spine In this position the lumbar conaexita aa is 
abolished, and the pressure of the thighs probabla acted as a support to the prol ipscd 
colon Of the 7 remaining cases 2 laa prone aaith a pilloaa or their fists under the 

abdomen for relief 1 stood up and aaalkcd about Three patients aaere rclieacd ba 

la mg doaaTi but mentioned no special position One patient aaas not relicacd ba m' 
posture Pam aaas mere ised in taao cases ba King on either side in one ba King on the 

right and in another ba King on tiic left side In but three cases aaas it not men istel ba 

the supine jiosilion Fig tOO illustrates our explanation of the production or mere isc of 
pain aalien the patient issiimes this positwn The e teiina slips from the right iliic foss i 
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into the pclMS and tends to fall into the hollo^^ of the saciuni, thus dian.ng the superior 
mesenteric aiteij more tightlj across the duodenum The pa m had no relation to food 
m 11 cases, m 4, it came on from one to two hours after a mcrl, and m 1 food 
Tehee ed the pain Vomiting, copious md iccuiicnt, was m-uked m 13 &iscs, md 
absent m 0 One patient had aomited ncailv c\eij day for five jears Jsructations 
of was neie usinl All the patients compl lined of a sensation of distention aftci food, 
necessitating loosening of the clothing An> thing taken into the stomach when the pim 
was present was usually regurgitated imniediatch Some of the patients were free fiom 
pain as long as the bowels mosed satisfactonh Constipation alwns piccipitatcd an 
attack In the major itj of cases the fust attack took place m childhood 


The following case shows how closely the clinical pictuic may icsemble that of 
duodenal ulceration — 

Case 3~JIile, age G'l Thirteen mouths bcfoie idmission he began to experience atticks 
of pun at the rmht side of the epigistnum and bick of shoulder-blades lie described the pun 
isthit ol wind, which was icliesed bs cuittitions Pun cime on two hours ifter a ineil and w is 
relies ed bs it He was wakened by the pain between 1 and 2 i m He alwa\s carried an ipplt 
about wath him to eat when the pain begin The pun w is ilw iss worse iftcr i nicd containing 
meat These attacks lasted foi a few dass and rtcurred in a few weeks Appetite w is 
consistentli good Relief of pam bs posture w is constant Most relief was. experienced by sitting 
«l>, /nigging Ins kneis, and inclining to the left side Pressure of a pillow on the abdomen when 
hing prone ilso leheied him Lying on the light side increased the pain Since the igc of 15 
he had taken a small dose of Glauber s salts eicrj niornuig F nhire to sccuic i d iilj ci icu ition 
had guen luni ibdonnnal discomfort when a boj On the morning of admission to hospitil he 
had a sudden acute pam m the epigastrium, and \oniited a frothy slime Tlic pun was so sei'cie 
that he collapsed at his work On idmission he pieseutcd the tjpitil appeirincc of a perforated 
gastric or diioden il uloer , the history supported the lattci diagnosis Lipaiotoniy revealed the 
duodenum enormously dilated down to the supcnoi nicsentcnc arteij , no sign of duodenal 
ulceration could be seen The whole ascending colon fell out of the wound On the lesser 
mnature of the stomach i Iirge indurated ulcer was found An apertuie w is made m the trans- 
'erse mesocolon and a penetrating uleei of the posteuor w ill of the stomach w is found, its flooi 
being formed by the trinsversc mesocolon This ulcer was infolded and i gastro enteiostomj 
performed proximal to it There was no connection between the ulcer on the posterior will and 
that on the lesser cun ature The patient made an excellent iccoi eiy 

The above case is presented m full because of the topical history of duodenal ulcer m 
tile presence of arterial duodenal ileus and gastric ulcer, and m the absence of duodenal 
ulceration [We are indebted to Sir Thomas Mjles for permission to include this case m 
our series ] 


Gastro enterostomy had been performed previously m the two following cases — 
The hist patient w is well for scien rears after tlic opei ition, when he de\ eloped atticks of 
paui in the middle of the epigastrium ladiating along the left cost il margin There was no 
c atioa hetwccii the ingestion of food md the onset of pain, but if he took any food during an 
icK lie lonntcd inimcdiateh Vomiting relics cd the pam, as also did the squatting posture 
KUoscops demonstrated pjlone relaxations resulting m large gushes of food from the stomach, 
through it i time to fill the duodenum down to the position ol the superior 
eoinn artcij Food also passed thiough the gastro enterostomy opening The iseending 
ioInnr>" P’Frpscd and mobile At opei ition, artenil duodenal ileus was demonstrited and 
‘ perfoimcd This patient h is had no further trouble since the operation fifteen months 


SIC f'f P'^Lcnt had had an an istomosis made between the je)uiium and the proximal 
but two jcirs prcMousU Alaiked amehoiation followed this operation, 

iniaatioiis ^ sensation of tullness ui the epigistnum, accomp miecl by flatulent 

"cinht iiifl stVmLl’r ' J position The patient w as losing 
s'luptoms i.!a' A'', " progiessneR an-cmic In addition to the epigastric 

"'ueVihlub ifte Lh P"''" "* sensation’ 

'PlKiuhccctoim u ^ n I Tv° 'PPOudiv w is remored but proved to be norma! Shortly after the 
uiiproied \ LX,, * mgh s papei and sent for the patient Her condition had m no wax 
U'vss stomirh ,.L ®Powed stisis for twentx-four hours in the distal sac of the liour- 

mium lire ah lmA.F'’^' ® ™’on of the collapsed concertina’ txpe with a distended 

‘roxsm,. of ih. opened, and the duodenum lound mirkcdly dilated down to the 

"'cveuarx tolonXx wLs isceiidmg colon had i complete pnmitixe 

-h uhK improxcrind XsXX”'’®'* * "^arlx- two jears ago, the patient has 

1 niu his hid no return of abdominal discomfort 
'OL \ — x,o 40 
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The outstanding clinical features of these cases may be summarized thus Attacks 
of acute epigastric pain, not related to food, culminating in vomiting and definitely relies ed 
by flexion of the spine We consider the squatting posture pathognomonic of this con- 
dition Every patient nho relieved his pain m this fashion had arterial duodenal ileus 
There nere six patients nho had none of these symptoms and yet had arterial duodcnil 
ileus They vere operated on for symptoms referred to the right iliac fossa or for chronic 
constipation, and the third stage of the duodenum nas found dilated down to the superior 
mesenteric artery Each had a mobile ascending colon Observation of the entire duo- 
denum in every abdominal case is necessary m order to determine nhat degree of dilatation 
of the third stage is to be consideied pathological 

Treatment of Arterial Duodenal Ileus —Relaxation of the ileocolic arterj is the 
essence of treatment This may be done by keeping the csEcum up by an abdominal belt, 
or less eflectivelj by diminishing the contents of the caicum, and therefore its n eight, bj 
suitable purgatives The rational treatment seems to be to put the caicum and the ascend- 
ing colon into their normal relation to tlie posterior abdominal nail and fix them tlicie 
As all our cases of irterial duodenal ileus liad a mobile ascending colon, we have not per 
formed duodenojejunostomy X-ray examination after colopexy and the disappearance of 
the patients’ symptoms have convinced us tJiat tJns operation aione is ciintive in the 
majontj of cases In one case vomiting, pam m the epigastrium, and a sensation of 
fullness persisted after colopexy Radioscopy phoned a retention of barium in the 
stomach after tnentj-four hours, as it nas before the operation We operated six months 
after the first operation nith the object of performing a duodenojejunostomy, and ncre 
impressed by the fact that the third stage of the duodenum had returned to its normal 
size The stomach nas dilated and, as had been noted at the first operation, a small scar 
nas present on the first stage of the duodenum There nas very slight mduration, and 
no other sign of duodenal ulceration It is piobable, however, that a small ulcer nas 
piesent Gastro-enterostomj^ nas performed, nith excellent result 

There is no doubt that duodenojejunostomy will cure duodenal ileus AVe are 
indebted to our colleague Sir Conn ay Divj'er for the opportunity of seeing the opcrition 
performed by him for this condition about eight j ears ago That case has been n ell since 
He has performed duodenojejunostomy on three other occasions nith good results If, 
lion ei^er, prolapse of the ascending colon is the c lusative factor m this condition colopexi 
IS a simpler primarj procedure 

Remo^al of a cause does not necessarily remove an effect, and in some cases long- 
standing atony of the duodenum may preclude it^ return to normal after the mesenteric 
strain is remoAcd Duodenojejunostomj is then indicated, as it is in cases due to shorten 
mg of the mesenterj of the small intestine - IMurpliy^ and AAliceler^ has e each reported 
cases in nhich the obstructive agent nas a peritoneal band to the right of the superior 
mesenteric arterj 

Colopexs was performed in 14 of these cases m 2 over tno jears ago, in 3 o\cr a 5 ear 
and a half in 4 o%er one jear Of recent cases 3 are included Thirteen patients are 
nell since the operation , thej can cat nhat thej hke nithoiit discomfort One patient 
died as the result of operation She nas a noman of 20 nlio had suffered from indigestion 
and constipation since childhood, during adolescence she became progressnelj anemic 
M lien admitted to hospital slic nas so ncak tliat she had to be kept absoluteh at rest for 
a month before eecn an a-raj examination nas aciitured upon This examination demon 
strited duodenal ileus After this she nas treated medicallj for six months, nitlioiit 
much effect At operation the stomach nas dilated anti the duodenum donn to tlic 
superior mesenteric arterj nas grcatlj dilated C’olopcxj^ nas performed, and she died, 
appircnth of shock, thirtj-six hours aftemards Die post-mortem examination rcsciltd 
no himorrhaac or other abdominal catastrophe 

Of the 11 eases non nell, one dcsclopcd adhesions betneen the sm ill intestine ind 
the scir of the ibdoniinal nound and nas re operated on tivicc in a %cirfor obstructiit 
sMiiptoms T lie last operation nas performed fourteen months ago The isccnding colon 
nas found dcfinitch fixed in a normal position Vnothcr patient, othernise nell, tomplims 
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of stiffness and m eakness in the right side a yeai aftci operation Of the lemaming 5 cases, 
one, a girl, age 12, nas admitted as acute in- 
tussusception hparotomj" levealed duodenal 
ileus and a mobile ascending colon loaded 
Mitli haid fieces, the colon nas not ft\cd, 
as the child’s condition nas pool Colonic 
la\ age relieved the sj mptoms As oidance of 

constipation Ins kept this patient veil foi 
over tvo jears The same treatment vas 
adopted in anothci case with similar 02 >era- 
tive findings, vith similar result In 3 cases 
of gastric ulcer arterial duodenal ileus vas 
noted, but gastro-enterostomj'^ vas peifoinied 
There veie 5 cases m vhich the dia- 
gnosis vas established by r-raj' examination 
onlv {Figs 462, 463, and 464) One of these 
had a mobile colon, but the exciting cause 
of the duodenal obstruction vas the tiaction 
of several feet of ileum ^nolapsed into a 
hernnl sac Radical cure of the hernia 
abolished the symptoms and a-ray signs of 
duodenal ileus The others vere treated bj 
an abdominal belt and by the administra- 
tion of liquid paraffin, vhieh methods have 

somevhat relieved 3 of them, whilst the others are not improred 




I'lj 403 ^Tirc hours ifttr mei' — Erect 



ru 4b 1 — STme case — fo show nc<.ent of TS(.endin 

tolon bL't and ^ inlf hours aftnr meal 


h Tkaction ox Tire Duonrsuw 

to th^^T of traction of a mobile ascending colon on the duodenum r^arj’- aeeordmfr 

diioden ' duodenum tint is present Sometimes the whole of the first stage of the 

freely, sometimes it is highlj placed and fixed A strono- 
\\ 1 accounts for this fixity m some cases ” 

ditodciuiu"^ noted rarntions in the acccssibilitr of the first stage of the 

‘"gnifieincV realize their 

Rr C M V ^®*'Sfition of these rarntions in infants at birth has been undertaken 
''cst, Um\ersitj Vnitonnst, at Tnnitj College, Dublin, his obserr ations. 
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■which -imII be published slioitly, go to prove tint there is a congenital fixed t'^pe of 
duodenum and a congenital mobile tj’pe These results agree mth our own m the h\im 
subject, and suggest that mobility of the first stage of the duodenum is not second iiy to 
mobility of the colon, nor are the tivo conditions necessarily associated (Fik 405 100 
and 4671 - ’ 




FiC -iCj — Average type 


Tig jcc — rj\cd type 



Fig J07 —Mobile Upc 


Both the mobile and fi\cd tj^pcs of duodenum have been found in association A\itli 
a normally fixed colon 

Second Stage of Duodenum — In the fixed type, traction on the second stage of 
the duodenum produces either an acute angulation of the first stage, resulting m 
obstruction, or exerts a strain on the most fixed portion of the first stige, uhich strain 
inav lead to local inflammatory changes 

In the mobile t’Nqje, traction on the second stage draMs the upper part of this portion 
doM Hoards and forwards As the third stage of the duodenum is alMa\s fixed, the 
descent of the first and second stages leads sooner or later to the de\ elopment of an acute 
bend at the loner pait of the second stage or at its junction mth the third stage llic 
effects of traction on the duodenum maj be tabulated thus — 


Traction of prolapsed ascending colon on 
second stage of duodenum 


u ith 

fixed stage 
produces 


ujth 

mobile first stogo 
produces 
I 


\ciitc angulation 
and obstruction 
fir^t stage 
4 cases 


Strain ind irritation 
fiibt stage 
*> cases 


Acute angulation 
and oijstruction 

belli etn second and tiurd stage^i 
4 ensoa 


Acute Angulation and Obstruction, First Stage of Duodenum — 

Cate t — reniile, ige 24, of htdtln ipjicirinco, Ind in ittncK of iciitc cpigistnc pun itid 
^OInltln" 1 \ear before The pun eimc on suddenh uid hid no rclition to food , it ndi ittd to 
tilt 1) lek and right shoulder uid in i few minutes culmin itcd in copious somiting ind prostritioii 
Inside h df in lioiir she felt ind looked 11011 ignn Exacth smiilir itt leks recurred it inten ils 
of iinthing from one to fourteen dais If she 1 1 \ down ininiechitch when the pun hcgin, the 
lomiting was prcientcd ind the p nn rehcied She w is dw i\s constip itcd, ind took ipiirgitiie 
Cl cn niorning 

llvnioscon — Edited stoniich Urge six hour residue Tenderness oicr pilonis ind duo 
dcinini Ciput duodeni well iisinli/ed ind norm il Vscciiding colon prol ipsed but striigbt 
excursion of bcpitic llcxurc 5 m , some litcril mobihti Med reiched rectum in twcnti four 
boms 

Oi’iiiiriox — Stomich norm il lirst st igc of duodciuini Inghli placed ind fixed with sli irp 
uigiilifion icccntii Itcd bi t nc lion on liepitic llcxurc of colon No sign of ulcer ition Asctiidiiig 
colon bid complete pnniitiie mesenten Vppcndix norm d tppcndiceclorni and coIo))lxi 
Hcsidt no itt ick since opcrition fourteen months igo It idioscopi nieir iftcr Sloiii icli norm d 
in S 17 C sh ijic tone, iiid position No six hour residue Excursion of hep itic flexure 5 in , no 
1 iteril mohihti 
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Acute angulation of the first stage of the duodenum uith obstruction uas present m 
three other eases The pam nas, houevei, related to food coming on from half an houi 
to an horn and a half aftei a meal and lehevcd by recumbency oi aomiting Ibcre uas 
no sixhoui gistiic lesidue, although the stomach uas aeiy atonic m tno of the cises 
The ascending colon uas prolapsed m one and angulated m two These patients have 
lemamed nell after colopexy for over eighteen months 


Strain on the Fust Stage of the Duodenum Duodenal Irritation — 

The anatomical findings in tins gioiip areie as foUous fhe fust stage of the 
duodenum n is Inghlj placed and fixed, and traction on the hepatic flexuie produced an 
aniennc area it the point of greatest fixation The angulation vas nearly ns ncutc as in 
the obstriictue gionp pist considered , the ascending colon ssas eitlici of the prolapsed 
or angulated tipe , in fact it is impossible to point to any leal anatomical difference 
betiieen the tiro gioups The radioscopic and chmeal findings Mere, houcser, quite 
different and uairant separate classification 


Case 5 —Male, age 38 He had suffered foi tuo and a lialf j eais fiom attacks of pain niidn n 
betneen the umbilicus and the tip of the ninth cost »1 cirtilage There n is iisuillj in inteii il of 
some Meeks betneen the attieks The pain cime on tno hours after i light meil and three hours 
after dinner It lasted till the next meal, Minch lehesed it It aMakened him about 2 ini , ind 
Mas then rebel edb^ a biscuit The p uti m is lecompanied b> a ‘i ipacity rither than an ippetitc 
for food” Constipition Mas ahiays associated Mith the attack In the morning he felt heiw 
and sick The pain Mas consideiably leheicd by Ijing doMii on his left side, and could be produced 
or increased bj Ij mg on liis right side From the onset of sjmiptonis he had been undei medic il 
treatment, Mhieh included eserytlung but the lecunibent postuie 

A iiAi Rlport —Normal shaped tome stomach Hj-permotilitv present, the Mhole meal 
leasing the stomach m tMent5" minutes, and reaching the colon m six houis Dropped mobile 
hepatic flexure Angulation of ascending colon A ray diagnosis of duodenal irrit itioii ind 
mobile hepatic flexure 

Oplratsse Findings. — First stage duodenum highly placed and fiNcd There as as a patch 
of congestion at the point of greitest fixation, but no induration Mas present It uas slightly 
dilated, as also Mas the third stage, in Minch the dilatation stopped at the root of the niesenterj 
A hrm parictocolie fold fixed the ascending colon at the junction of its loner third and upper tMO- 
fiurds Appendix normal Appcndicectomy and colopexj Result after fifteen months "No 
trouble since” 


Case G — ^Female, age 21 Patient in 1910 began to suffer fiom pam in the epigastrium, coming 
on ibout an hour aftei food, and relieved by food Though food rehexed the pain it always gixe 
her a sensation of distention The pain m is of an intense gnawing charactei, iccompaiiied by 
niusea md eructations of gas She w is awakened by the pain at 1 30 a m , and was then reliexmd 
o\ King on her fact with a pdlow under the abdomen She nexmr xmmited lATicn erect she could 
not bear the pressure of corsets She had ilxx lys been constip ited She had been treated for 
•a lew months it a time bj six doctors, without relief, foi fixe jears 

fl ^bnormalitj of the gastro intestinal tract was noted on a ray examination The hepatic 
cxiiTc had I X ertical range of mobility of 2 in The ascending colon w as straight, and could he 

moxtd tow aids mid line 

reii ~^toniach normal First stage of duodenum highly situated and fixed , it was 

or r.n ^ ■'outefi mgulated by traction on the mobile liepatic flexure There xx is no induration 
iirtn! The third stage was not dilited The ascending colon had a complete 

Oninl'F 'n'd d seemed to he suspended from the fixed first stage of the duodenum 

® ”*gh position of the latter, the ascending colon, although mobile, appeared normal 

xci«F' 'niination Colopexy Result, one jear after “Feel better than I haxe done for 


ml r termed duodenal irritation, of xxlncli Cases 5 

arc fur examples The general clinical aspect of tire cases xxas as folloxxs Pam m 
hx'^ hours after a meal, lasting to the next meal and rebex'ed 

t!ic mnr Patients were awakened bj the pain betxxeen one and txxo o’clock m 

position"" p’ ’^'ere rcliexed bx eating something, and one by adopting the prone 

n>uS as effect was not so 

on the rmia c gioups One patient could produce or increase the pain bx lying 

'« the iirono ’^elicxed it m the same manner, xxhile the rest found some relief 

>»hn il between patient, but the 
ei attieks x ined considerablx , in txxo there xxas practically no interval 
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The one thing common to each attack m each patient iias that it ahiaj’’S corresponded to 
a period of constipation Four of the 5 cases shoived liypei tonicity and hj'peiperistalsis 
of the stomach, •« ith rapid evacuation of its contents 

IMore than a year has elapsed since colopexy iias performed in these cases, and in 
none of them liave the symptoms returned In addition to the 5 eases of duodenal irrita- 
tion just recorded, 5 others r\ith similar t ray and clinical findings nere obsen'ed, but iiere 
not checked by operation One of these had been m hospital nine montlis prer loush 
At that time his symptoms Mere all referred to the right iliae fossa At operation an 
adherent appendix Mas removed and a strong parietocolic fold divided This relieved 
all his symptoms Soon after leaving hospital he began to develop symptoms suggestive 
of duodenal ulcer IVhen he Mas admitted for the second time the ascending colon 
Mas found prolapsed and straight, and the stomach shoMed hypermotihty and rapid 
evacuation The former operation had turned an angiilated ascending colon into a pro 
lapsed one, and replaced the symptoms of colonic obstruction by those of traction on the 
duodenum 

The significance of these cases lies in the fact that the treatment that gi\ e them most 
relief Mas not alkahnization and not frequent meals, but an abdominal belt and liquid 
paraffin, tMO measures ivliich tend, by supporting the ascending colon and reducing its 
M eight, to dimmish the strain exerted by it on the duodenum Theie M'ere onlj^ tMO cases 
of definite duodenal ulcer m this series The duodenum m as high and fixed, and the colon 
mobile Gastro-enterostomy Mas performed 

Obstruction between Second and Third Stages of the Duodenum — 

Case 7 — Female, age GO For fifteen months before admission she had suffered from attacks 
of pain starting in the epig istrium and r idiating along the right costal margin The attacks came 
on suddenlj c^erj four or fl^e Meeks, and Merc ushered in Mith pain so severe that the patient had 
to he doMn immediately The pun lasted about fifteen minutes and left tlie patient prostrate 
It had no relation to food Nausea accompanied the pain, but there m is no vomiting imme 
diateh after the third attack jaundice appeared , this lasted about a fortnight and reappeared 
after each subsequent attack The urine contained bile, and the stools Mere ahiajs coloured 
The gall bladder m as not dilated 

A RA-i Report — Normal shaped stomach, good tone Small barium residue seven hours 
ind a Inlf after meil No deformity in the region of the pylorus Ascending colon prolipsed, 
\erj mobile in all directions, aertical excursion of hepatic flexure 5 in Stasis m caicum 

Operation — Gall bladder not dilated, no stones palp ible m it or m biliarj p issages Supra 
mesocohe portion of duodenum a erj mobile and dilated Slight traction on hepatic fleaurc brought 
the first stage of the duodenum below the Ica'el of the third Site of obstruction a\as in loMcr part 
of second stage, and the duodenal deformity apparcntlj produced obstruction of the common bile 
duct The ascending colon possessed a complete primitiae mesentcrj Appendicectomy and 
colopexj Result after a jear and nine montlis No return of pain or jaundice” 

In 3 other cases operation reaealed excessiae mobility and dilatation of the supra 
mesocohe portion of the duodenum aaithout dilatation of the inframesoeohc portion 
These patients suffered from attacks at irregular intera als, of epigastric pain accompanied 
b> \omiting The pain Mas considcrablj relieved bj l>mg doMn, ind the vomiting m 
one case Mas preaented by this posture There Mas no jaundice These patients had 
the fullest degree of mobiht 3 of the ascending colon Colopexj Mas performed in each 
case Mith complete relief 

The anatomical deformity probabh present in these cases, but masked bj the attach- 
ment of the transaerse mesocolon. Mas reaealed m a formalin subject in the Vnatomicil 
Department of the Roaal College of Surgeons in Ireland, to mIiicIi Mr A K Ilenrj’’ drcM 
our attention The first stage of the duodenum a\as aerj mobile, and could be lifted up 
rcadih from the jiosterior abdominal Mall , the upper tMO thirds of the second stage had 
a similar inobihta The supramesocohe portion as a aahole lay m the horizontal plane, and 
could be draam beloaa the lea el of the third stage of the duodenum ha gentle traction on 
the licpatic flexure On dissecting aaaaa tlic transaersc mesocolon the upper taao thirds 
of tlic second stage aacre seen to join the loaacr third at an acute angle opening doaanaaards 
TTie kmk at this point seemed to haae been sulficicnt to produce obstruction, for the 
proximal segment aaas dilated aahilst the distal aaas contracted The common bile duct 
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entered the duodenum ]ust at the bend, but theie was no evidence of bdiary obstruction 
The ascending colon had a complete mcsenterj 

Remarks on Duodenal Lesions in Geneial — Tlieie vcic four separate duodenal 
lesions associated vith mobilitj of the ascending colon obstruction first stage, obstiuc- 
tion second stage, obstruction thud stage bj' artery, and strain on the fixed fiist stage , 
set there vere not foui separate clinical pictures, thcie vere two Speaking bioadly, some 
of the patients presented symptoms suggestive of duodenal ulcer, others those suggestue 
of pjloric obstruction The lelation of symptoms to the anatomical condition found mav 
be repiesented schematicallj thus — 


Sjmptoms suggestne of duodenal nicer ivcrc found 
associated ivilli 
I 


Sjmptoms suggestne of pjloric obstruction wore 
found associated uitli 
1 


V fixed first 
stage of the 
duodenum 


Obstruction'ln 
arterx of third 
stage of duodenum 


Fixed and 
ongutated 
first stage of 
duodenum 


Mobile Obstiuction bx 
first stage and artoiy of 
obstruction of third stage of 
second stage of duodenum 
duodenum 


Thus the symptoms revealed not the exact type of lesion, but its site — ^tlie duodcmim 
The symptoms described under ‘duodenal irritation’ and m Cases 3 and 5, sulficientlj 
resemble those m Moynihan s classical desciiption of duodenal ulceration to be classed as 
at least ‘ suggestive of duodenal ulcer ’ Movnihan has gix en us the clinical picture of 
irritative lesions of the duodenum, and otic of these irritative lesions is ulceration All 
the cases in this senes vith these suggestive symptoms had something xxTong with the 
duodenum, viz , duodenal ulcei m 1, arteiial duodenal ileus m 1, and demonstiable 
strain on the first stage m 5 The first symptoms in one case of actual ulceration were 
those of peritonitis from perfoiation In short, laparotomy in cases with these symptoms 
may not demonstrate duodenal ulcer, but it wall demonstrate a duodenal lesion, if the 
d'/iole duodenum be inspected 


( Trxction on Tiir Gall-Bladder 

Of the patients w ith arterial duodenal ileus, 2 had a peritoneal fold continuous w ith 
the lesser omentum passing from the gall-bladder to the duodenum and hepatic flexure 
of the rolon One patient with acute suppurative cholecystitis had the same type of 
fold The followang case was the only one in the senes m which this fold was directly 
lesponsible for sjmiptoms — 

Cfffe S —Pensioner, age 46 He hid suffeied at irrcguhr intervals since lOFT from pam m 
u>e right hj pochondnum radiiting to tlie light shoulder The pain came on suddenly, was xmrv 
sexerc, ind x\ is accompanied by xomiting ind told perspiration It xx is reliexed bx Kmcr doxxn 

nnTf " '■'^''tion to food Prcssuie under the light costal margin opposite the ninth costal 

t iniiage elicited tenderness 

coloif >^ 0 X 0 lied a normal gastro intestinil trict xxath no undue mobility of the ascendintf 

continuous xxath the lesser omentum, passing from the <tiIi hmarm 
to the duodenum and continued on to the hepatic flexure, xxas found The upper tli rd nr fr 
tending colon h id n mesenten , ind ti iction on the colon dngged tlie ff'ill-bhddcr a 

w bind prexenttd the mobile portion of the ascending colon from sag^mw and so the latt^ 
'PPcircd normil on a nj cxaimuit.ou The baud xxas dix.ded This operation x! as 
ui monlhs igo, md so far the p itient has been xxatbout sjmptoms Dixision of tbp°b™S'^ 

"exer, bis probablx produced in angulitcd tjpe of ascending colon bmd, 

(I Tr vction ox the Px i oric Portion or the Stomach 
U operation it is easier to pioxe that the prolapsed hepitic flexure can ^ 

liS'Tr i.tomach, because the duodenum is rdatweh 

ed where IS the stomach Ins a certiin postural range of moxement 
l oxinxxirds of the proximal third of the transxcrse colon is limited bx tlm r^ 

.»n„„ ff 
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the tnnsverse colon is seen to drag on the stonncli and dmi its pjloiic portion donn 
as fai as the gastrohepatic omentnm permits The strain of colonic traction is most 
marked along the lessei emvature Vaintions in the length and stiength of the gastio 
hepatic omentum probably determine whether the mavimum strain falls on the stomach 
or on the duodenum If the lesser omentum he long the pjdoric portion of the stomach 
can sink, and the weight of the ascending colon falls on the second stage of the duodenum, 
with the effects aheady noted If it be short and stiong, it acts as a suspensori 
ligament not onlj to the pars pylorica, but also to the ascending colon and pait of the 
transaerse Such a stiain may impair the aitahtv of the gastiic wall along the Icssci 
curvatuie, and be a predisposing cause of gastiic ulcei 

Case 9 —(Included by the courtesj of Sii Thom is Myles) Mile, age >2 Strong niiisuil ir 
deaelopmcnt Sufteied for the last twent> acais from attacks of ‘i casting’ pain m the epigistniini 
At first the attieks occurred two or three times in the aeir and lasted foi ibout three weeks, but 
as time went on the\ became increasingly frequent He was alwaas constipited when the pam 
made its appearance For some jeais the pam was iche\cd somewhat by a hot drink, but hid 
no other relation to food li xoas always relieved by lying doxvn, and ne\cr cinie on when he was 
recumbent If he stayed in bed he could cit anything without fcai of pun Vomiting could be 
preaented b 5 Ijing down Medical treatment aa iilcd nothing unless he stijcd in bed, when it 
aaas unnecessara At operation a small iiidiii itcd ulcer was found on the lesser cura ature ncir 
the pylorus Ihe duodenum aias noimai The isccnding colon hid a complete mesentera 
Gastro cntcrostoma aaas pcifoimcd 

It IS not probable from the appearance of the ulcei, that it had been there for twenta 
3 ears, and the characteristics of the pain neyer chinged noi did its relition to postuie 
The anatomical findings suggest that the mechanical c tuse of the long-standing s 3 'mptoiiis 
aaas a factor in the causation of the shoit-liaed ulcer 

Theie aaerc G othei cases of actual ulceration of the stomach in all the ulcei aaas on 
the lessn cura ature, and m 3 it aaas situated close to the incisura angularis and had pro 
diiced hour glass contraction of the stomach The ascending colon possessed a mesentera 
m each ease As organic stenosis aaas present m all these cases, fixation of the colon aa is 
not attempted Partial gastrectom 5 aaas pei formed in 2, excision of the ulcer in 1, and 
gastro enterostoma m the rest One case alieada cited had colopexy performed at a later 
date for S 3 mptoms of aiterial duodenal ileus 

c Traction on tiih Right Kidncx 

tMien the hepatic flexure is in its normal relation to the anterior surf ice of the 
light kidnea, it takes some part in supporting that aascus and m preaxnting it from 
slipping doaan the inclined plane betaaeen the last rib and the iliac crest It is difiiciilt 
to understand lioaa nephroptosis could occur aaith a fixed hepatic flexuie In all the eases 
of inoaable right kidnea in this seiics the hepatic flexure aaas freela mobile and aaas not 
in apposition to the kidnea T\lien the flexure is mobile it offers no obstacle to the 
descent of the kidnea, and the aa eight of the ascending colon transmitted through the 
peritoneal attachments to the renal fascia draaas the latter doaanaaards and thus remoaes 
I further obstacle If the mobilita of the ascending colon be the cause, or ea en if it be 
but an association of moaable kidnea, most of the gistro intestinal samptoins ascribed 
to the latter aie rcadila explicable Ana case might present S 3 mptoms attributable to the 
kidnea itself md at the sune time those due to aariations in the form of the ascending 
colon or to traction of tins segment of the intestine on other structures 

Case 10 — rcmalo, age 41 unmarried For seacral acars patient hid suffered from ittaeks 
of flatulence and regurgitation of food Tlic attieks alw aas came on aahen she was constipated 
lasted for a daa or more and recurred at irregular intcra als Two months before idmission tlica 
became more sea ere 3Micn in bed it night she experienced a dull pain iboae the iimbilieais, 
accompanied ba flatulent cruet it ions ind i acra bad t iste in the mouth She aa is rclieacd ha 
sitting up 111 bed ind cl aspiiig the knees During this period she began to suffer from i dragging 
pun in the right loin, iccompanied ba frcqtienca of niictuntion This pun aa is relitacd ba l 3 ing 
doaan, and returned aahen she got up in the morning , it aaas incrcised ba exercise The frcqiicnta 
aa as due to polauni ihe fingers could be inserted iboae the upper pole of the right kidnea 
The stoni ich aa is dll itcd 
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se^enteen months ago One case of hydronephrosis was so adA^anced tint nephrectonn 
AAas necessary , 1 aais improved temporarily by eolope\j, but a 3 ^ear afterwards rcpoittd 
tint he AAas the same as before operation The fourth case refused operation and the 
sjmptoms are unchanged, and the fifth Avas rehcA^ed by an abdominal belt Of the 8 
cases of moA^able kidne}’’, 3 had aa ell-dcA'eloped abdominal muscles None had genera! 
enteroptosis 

Line, in 1903, attributed mobility of the right kidnej'^ to the drag of the ascending 
colon, and sCA’-en years later this cause of renal mobility AAas adAmcated strongh bA 
Longyear in his book on nephrocoloptosis This author also held that duodenal obstruction 
could be caused by ptosis of the ascending colon, AAliether the kidney Avas mobile or not 
As far as aac knoAA, he AAas the first to emphasize the fact that the ascending colon AAas the 
primarj”^ cause of so manj^ associated lesions 

6 REMARKS ON RADIOSCOPIC TECHNIQUE 

The technique adopted m the examination of our cases AAas as folloAAS The 
boAAcls AAere cleared by enema on the night preA'ioiis to the examination, no aperient 
being giA'en At 5 30 a m an opaque meal Avas giA^en, consisting of 3t oz of barium 
sulphate, 2 oz of bread, and 8 oz of milk The patient remained in bed until 
the first examination six hours later AVe belicA'e that it is of the greatest importance, 
m determining the existence of any mechanical obstruction at the pjdorus or in the 
duodenum, that the patient should be recumbent in the interAml betAveen the inges 
tion of the meal and the G hour examination, and in cases of this tj’’pe one of us has 
made this proceduie a routine A 6 hour retention is abnormal, and in a recumbent 
patient may almost certainly be regarded as an indication of obstruction at the pAdoius 
or in the duodenum A hj'potonic or atonic stomach maj' retain a large amount of the 
meal after six hours if the patient has been alloAAcd to go about and carry on a normal life , 
but AAhen recumbent the same stomach may empty m the normal time, sIioaa mg that no 
fixed obstruction is present AVe first screen our patients m the erect posture, and the 
presence of a residue m stomach or duodenum is noted, also the position of the meal m the 
ileum and colon A C-hour retention in the stomach is regarded as abnormal, and an indic i- 
tion of some degree ot obstruction either at the pjdorus or in the duodenum If peristalsis 
IS proceeding, one notes AAliether the food passes freel}' through the pjdorus, and, if so, 
AAliether the delaj' is occurring m the duodenum If the C hour residue is A'crj*^ small, or 
no food remains in the stomach, a second meal is giA'en, consisting of harium sulphate 
suspended in mucilage and a little Aiater added This fluid mixture Ave have loiind 
to be Aerj suitable for the examination of the duodenum If constriction of the third 
stage bA' the mesenteric arterj is present, the accumulation of the opaque mixtiiic 
proximal to this a essel can readilj be seen, and in scA'ere cases of constriction regurgita 
tion or rcAeise peristalsis can be obserAcd In some cases aac liaA’e found that the 
duodenum is more casilj seen aa hen m an erect position , in others the recumbent posture 
IS more suitable 3 he abilitA to a isiializc the duodenum A'aries greatlj aa ith different 
patients, and one cannot therefore laA' doAAai anA hard and-fast rule regarding the best 
position for examm ition In those cases of duodenal ileus aaIucIi aac liaA'e obserAcd radio 
seopicallA the obstruction aa is plamh discernible AAliether the patients AAcre standing or 
King doAAai Plates or films are exposed if required, but in most cases aac liaAe found th it 
the imximiim Amount of information niaA be gained Ija radioscopj combined AAith 
palpation In some of our cases a G hour gastric residue AAas found hut the duodenal ileus 
AAas not recognized although found at operation ^Ve AAOuld suggest that fiilurc to detect 
this condition mas liase been due to pAlorospasm prcAenting the filling and consequent 
A isu ihzation of the diiodcmim during the examination 

The examination of the colon calls for no speci il comment further than to saA th it 
it IS best seen at the 2f-hour obserAation as i rule, and is alrcadj described, the 
mcasiircnicnts of the ea'co ascendens arc m lele lAitli the patient first standing, and then 

lAlIlg dOAVIl 
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7 GENERAL OBSERVATIONS 


The relation between symptoms and posture was so definite m these cases t la 
it was impossible to avoid the conclusion that something inside the abdornen changed 
its position according to the posture of the patient, and by so doing caused or relieved 
the symptoms The only structure which reacted abnormally to posture in every case 
was the ascending colon Pam was associated with a definite position or deformiU 
of the ascending colon m over 90 per cent of the cases If the position w ere altered 
or the deformitj removed, pain disappeared If an abdominal tumour be palpated m x 
patient wnth abdominal symptoms, an attempt is made to demonstrate a connection between 
the tumour and the symptoms , likewise, when the ascending colon is found deformed or 
mobile, it IS reasonable to regard the clinical picture in relation to that abnormalits 
The manner in which the symptoms are produced is primarily mechanical 
Srniptoms referred to the right iliac fossa wmre always associated w.t*' obst) uctioti in 
the ascending colon itself No matter how mobile the ascending colon was, the local 
symptoms were insignificant or absent unless angulation or collapse was present Ti ac- 

tion of the ascending colon on the duodenum produced some type of duodenal 
obstiudion in several cases, and the symptoms were obstructive symptoms There was 
a definite group of cases classed under ‘duodenal irritation m which no obstruction could 
be demonstrated, but m which the fiist stage of the duodenum was manifestly subject to 
strain In short, wath the exception of those present m the cases of duodenal iiiitrtion, 
all the gastro-mtcstinal symptoms were due to intermittent obstruction m the ascending 
colon itself or m the duodenum Acute angulation of the ascending colon — only possible 
when fixation is faulty — caused obstruction m this region Acute angulation of the 
duodenum and tension on the superior mesenteric artery — both produced by traction of 
the mobile ascending colon — were responsible for the duodenal obstruction l^fiien the 
abdomen is opened undei local anaesthesia, traction on a mesentery seems to be the only 
thing that causes pain, but such pain m our experience is referred to the back Hurst^ 
has shown that stretching or distention ot the intestine causes pain, and when operating 
on cases ot acute obstruction under local anaesthesia we have noted that pain coincides 
with peristalsis Stone m the common bile-duct and ureter cause pain apart from 
niestntenc traction In other w'ords, although traction on a mesentery does cause pain. 
It is not the onij cause, and these cases suggest that it is not the chief element m the 
cases of mobility of the colon 

Although an ascending mesocolon is a congenital defect, yet many years niaj' elapse 
before nbdonrinsl symptoms appear, and after their onset there maj be lengthy periods 
of immunity Some exciting factor precipitates the owner of a mobile colon into 
iiwabdism In the eases of Class 2 the exciting cause w^as often accumulation of fecal 
misses in the ascending colon, the weight of which was thereby increased In Class I 
the proximal colon sooner or later failed to compensate for the obstruction introduced m 
Its couise A cenical nb is a congenital abnormality, yet the symptoms do not appear 
till some other factor— probably weakness of the musculature of the shoulder- mrdle— 
mikes Its appeirance 


The cases cited under ‘duodenal irritation indicate that a strain on the first &ta«e of 
lie duodenvnn is caused bj the mobile colon “ 

Chnic, has demonstrated that the arteries supplying the lesser 
will ? 1 ‘-tomach and the first stage of the duodenum have certain peculiarities 

slmiVilr’*" Wood-supplj of these regions relatnelj deficient, and W J Jlaio has 
mi the stoni stage of the duodenum by traction 

h\ tri'cimf'^ duodenum a similar anaemic area was produced 

colon m ? that the drag of the mSe 

ci-ccl and iT duodenum when the patient is 

hmi nut hi m f-'ctor m duodenal ulceration Tlie relation of infec- 

""cstmmo,, factor would he a subject for fruitful 
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No physician prescribes ambuHtorj alkalinization in cases of duodenal ulcer, he 
puts the patient to bed The recumbent position frequently takes the strain off the 
duodenum, and is piobably as much responsible for a symptomatic cure as the ran eggs, 
milk, or sodium bicarbonate 

Fifty per cent of the cases here reported Avere males The youngest patient uas six 
and the oldest sixty-five 

The aim of this study uas tAvofold first to decide from our orvn experience whether 
the mobile ascending colon could be lesponsible for abdominal symptoms or not, and 
next if responsible, to discovei the exact anatomical manner m Avhich it produced these 
symptoms We have therefore confined ourselves to the statement of clinical states and 
operative findings Tlie good result of any operation depends on two factors (1) That 
the operation is indicated , (2) That it is properly performed Unless both factors arc 
known, results cannot be appriised ^Ve have not pei formed colopexy unless a definite 
inatomical connection could be traced between the mobile ascending colon and the sym- 
ptoms This connection fuimshed the indication for the operation, and this indication 
remains, whatex'er the results It is Avith the indication for the operation that this 
communication deals Some of the operations were not properly performed In one 
case — the first — a carbolic swab avas placed m the Avound after faulty closure of the peri- 
toneum, and caused irritation of the peritoneal surfaces , this patient Avas re operated 
on tAvice for adhesions to the abdominal scar In another case Ave failed to get adequate 
relaxation of the abdominal Avail, and fixation of the colon could not be performed satis 
factorily Radioscopic examination six months afterivards shoAved that the colon Aias 
as mobile as ever , but AAliereas it had been angulated, noAv it Aias straight The indi 
cations for colopexv can be learned by observation, the technique can be acquired by^ 
experience 


8 GENERAL TREATMENT 

These cases are orthopaedic cases in the modern acceptation of that term, and the 
treatment necessary is orthopaedic The pimciples of treatment are — 

1 To make the mobile ascending colon straight 

2 To prcA'cnt it exercising traction on the structures to Avhich it is attached 

^^e liaAe failed to carry out the first principle by^ any non-operatiA'e method 
An abdominal belt properly applied can keep the AAhole ascending colon up, but it 
cannot make it straight , angulation and collapse are accentuated 

Administration of suitable purgatiA'es may facilitate the passage of the c ecal contents 
in spite of the colonic deformity', and intestinal antiseptics may partially inhibit eaical 
putrefaction , but these methods are strictly' palliatixe and applicable to the effects, not 
to the cause Ba operation the ascending colon is first rendered straight and is then fixed 
in a normal position It hen the sa mptoms are due to traction of the ascending colon on 
othei structures, much relief maA be gnen bA non surgical measures The load of the 
ascending colon is lessened bA suitable diet and laxatiA'cs, and thus its AACight is diminished 
\n abdominal belt supports the ascending colon and preAcnts traction on its peritoneal 
connections These measures may relicAe the symptoms as a truss rehcAes a hernia, but 
tlicA do not cure tlie patient Colopexy alone does that 

Of the 70 cases m this series 58 AAcre operated on, colopexy' being performed in J-t 
Ihcre were It cases in which the ascending colon was observed it operation but m aaIiicIi 
it AAas not considered adAisable to fix it These are reported in the body' of the paper 
lsi"hteen cases AAcre not submitted to operation, but AAcre treated by the palliatiAC 
measures outlined aboAe \11 but 0 of the total number had undergone medic il 
treatment for periods a arAing in length from three months to ten years and all AAcre 
referred to us bA pliASicians 

The results maA be summarized gcneralh thus Xon operatne treatment on 
orthopaedic lines gaA e better results than medical treatment and surgical fix ition of the 
colon better than cither 
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ha\e been e^ceptlonally fortunate m the opportunities gnen us b3 our medical 
and surgical colleagues of the Richmond Hospital, who haxe allowed us to obsene their 
a iscs and lia\ e gu en us full hbertj’' in m\ estigation H e w ish to thank also all the students 
and nurses who submitted to raAoscopic examination , without their help we could not 
nnie undertiken the inqiuij- We are indebted to Dr E C Smith for sexeral of the 
( ngrains Professors A F Dixon and E J R Exalt base most kindlj gnen us ex'erj'^ 
'«iU in then respectne Anatomical Depaitments Ihe influence of Waughs inspirmo 
pipcr'^ on our work is obxious ^ 
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A CONTRIBUTION TO THE SURGICAL TREATMENT OF 
ATONIC DYSPEPSIA 

CHARLES A PANNETT London 

In the continued study of cases suffering from gastric disorders, it becomes remarkable 
bow much subjective sensations depend upon motor upset ratlier than upon secretor\ 
deiangement A man may go through life unaware of the fact that his stomach seeietes 
little or no hj^drochloric acid and no enz 3 'mes but he can hardlj’’ Ine a completelj^ com 
foi table existence if the emptjung time of his stomaeh is dela 5 ’^ed verj’^ much bej^ond the 
normal period of evacuation Equallj' striking, vhen a revien of a number of clinical 
records of gastric cases is made, is the fact that neither by the liistoiy of the illness, the 
results of chemical examinations, nor the changes in the appearance of the stomach civit^ 
as Msuahzed bj^ Rontgen rays, can a correct diagnosis be arrived at infalhblj’^ 

A gioup of cases exists vliere, nith an approximately noimal secretion of juice, there 
IS a long delaj' m the emptying of the stomach as shoivn by the barium meal In the 
lecrudescence and subsidence of sj'mptoms, and m other aspects of the clinical picture, 
theie IS a ^ery close mimicrj^ of gastric ulcer vith pjdoric stenosis, j’-et at operation, to 
naked-ej'e inspection, no lesion can be detected in the stomach, duodenum, gall bladder, 
or appendix There is an alteration in the motor functioning of the stomach vliich mat 
veil be dependent upon some disturbance of the nervous meehanism bj^ which it is 
controlled On this supposition E Bircher^ conceived the idea of cutting off both the 
mhibitorj' impulses vhicli travel to the general body of the stomach, and the contriction 
exciting impulses vliieli go to the pjloric ring, bj' section of the vagus nerves This he 
did bv dn iding all the branches he could see near the lesser curvature, both on the anterioi 
and posterior vails He published a series of cases vhich shoved remarkabty favourable 
consequences of the operation IM A Latarjet- made a study of the ner\ es of the stomach 
and found that the branches of the vagus contain sympathetic fibres vhich reach them 
b\ anastomotic paths from the coeliac plexus He devised a shghtlj^ different procedure 
for section of the ner\ es His m\ cstigations really shov that Bircher s method in effect 
cuts off both sagil and ssnipathetic impulses As long ago as 188C, F Ilofmeister ind 
E Scliutz^ demonstrated that co ordinate peristaltic mosements can take place in an 
excised stomach m saline solution Tvo other observations in this connection are vorth 
remembering Stevart and Barber* shoved that in normal dogs alter sleeve resection 
the distal segment of the stomach exhibited more poverful and regular pensLalsis, vhilst 
M J IMisO"* has obsersed a similar phenomenon m man after a gastric ulcer has been 
icmorcd bs this method In both these instances the distal part of the stomich is almost 
complcteh cut off from neivous impulses of central origin W B Cannon® vas iblc to 
cut off ncr\e impulses going from the duodenum to the pjlorus bj making a circular 
incision of the duodenal vail dovn to the mucosa vithout penetr iting the lumen It 
seems probable that a similar operation on the stomach, it the junction of the fundus vith 
the bod\, might ilso depriie the mam part of the stomach from ccntrallj arising nene 
impulses, mainh mhibiton , and do this more cffcctis el\ than bj either Bircher’s or Lat irjct’s 
method This bcliel vas tested in the patient vhosc clinical record is here rcjiortcd 
Ilovcscr, Barber" hid alrcads tested the effect of this operation in the normal stomach 
in animals and found tint more poverful pro and anastiltic vaics resulted in the jiiloric 
region in fact the effect vis indistinguishable from tint vhich he obtained b\ thoricie 
section of the a igi 
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Case— A H , mile, age 40, Ind suffered from intermittent nttaclvS of pnn m the iiglit side 
of the epinattnuL for ^ghteen months The tunc icHt.on to the taking of food nas viriable 
inianffourtotnohours” The pain aias rehe^cd bj taking m arm milk '"I ‘ ^ 

feiture of the ittacks Caieful treatment in the medical w irds had failed to bung him an> relief 
Other abdominal signs than some spasm of the uppei recti and tenderness 

were wanting The fractional test-meal w is more mteiesting It showed (1) A large aolume of 
resting contents with high aciditj and a moderate amount of oiganic icids , (2) Hlarked Inpei- 
chlorlndria (hypersecretion) throughout digestion, (3) Starch present in the stomach at the end 
of 2^ hours The cuiie is shown m the chart (-Pig 470) 


The radiogiapliic examination showed that there was a dilated dropped stomach, 
with a large residue still left after eight liours (Figs 471-475), so that organic obstruction 
at the pjlorus seemed a safe diagnosis 

At the operation no evidence of ulcer in the stomach ox duodenum xxas discovered 
The gall-bladder had a healthy appearance, and the appendix was a normally small pale 
organ with no sign of inflammation or constriction A circumcision of the stomach was 
made as neax to the cardiac end as could conveniently be done The incision was earned 


HOI 

per cent 



Jnucosa all lound, except for a aerj'^ small area on the greater curxature where 
c c t gastro epiploic arteij was presened intact , it went right across the lesser curva- 
where the coronari arteia was divided between ligatures The posterior wall of the 
s onne 1 was reached traiersmg the great omentum, and the incision of the musculature 
St' a"*' continuous catgut suture Com ilescence was quite uneventful and 

Id ^ weeks after the operation, anothei banum meal was gnen, and care was 

< 11111 *^ r identical technique used in the first examination The plates show 

no ^ diminution in the size of the stomach and a much more rapid emptj mg 

Iiohin'iV''^ hours m place of a large one in eight hours (Figs 476-479) Eaen m four 
s\ IS not \ er\ large In addition, the patient affirms that all his subieetn e 

ShT'' dter food haie disappeared 

\ “ot elapsed to imestigatc the ultimate results of this operation 

"Iiitlur ^ ° raa\ work to Mtiate the primaii beneficial effects Me do not know 

fhiHinh ■.' depneed of all central contiol can permaneiith function efficienth, 

"'lUthe'i^ results of sices e resection Again it is possible 

>cr\es mis regenente and the mcious functioning be re-established TJicrc will 
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certimh lii\e to bt .1 ciicful sikclion of cmscs if Iht opt) ilion is to Iniufil ihtni foi it is 
done on the supjiositioii tint inhdiitois impuKts to tlic w ill of the stoniadi p.iss out from 
the central nenoiis ststeiii in .1 fritatti slic.im than nmmal, i^bilst itbivatiou of the 
pslorus IS picstntcd h\ the same mi \ mis tUhm The outst xmhn-i itatuvts in this iiatitni 
Mere an iiiuisiiilK profuse atul sttittion, combined Mitli in iiiabilits of tlic stomach to 
dischnge its contents 
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A CASE OF DIAPHYSIAL ACLASIS 

A H SOUTHAiM and R S PATERSON, Manciiesteu 

The term diaphjsial aclasis must be considered to be a siilBciently broad one to co^er a 
number of disorders of groivTli of the diaphj'sis and this atj’pical ease of bone defoimit\ 
IS therefore included under this title 

The various disorders of growth afleetmg the skeletal sjstenr are of considerable 
interest owing to the diversity of forms under which they may be met with The con 
ditioii may be paiT of a general constitutional disease such as is seen in rickets, wheie 
practically every bone rn the body maj' be affected, or it may be located to certain parts 

of the skeletal sj'stem as m achondroplasia, where only those 
bones formed in cartilage are aflected It is now considered 
that many of these diseases are due to some disturbance of 
function of the glands of internal secretion 

The follow ing case appeared w orthy of record on account 
of the unusual features of the condition, and the liinitatioii 
of the bony' changes almost entirely to the distal segments 
of the limbs 

Hrstoi y — ^Thomas E , age l-I, w as brought to the out- 
patients’ department of the Manchester Royal Infirmary by 
his mother for ‘deformed legs’ The family history showed 
that the mother had borne thirteen children, eleven of whom 
were dead The only other surviving son was in the army 
rnd srid to show no bony deformity 

Clinical Features — The boy walked well and appeared 
fiiilv intelligent He was markedly stunted in height foi 
his age, as is well shown m the photograph (Fig 4R0) 
measuring only 3 ft 71 in , the average height at his agt 
being 4 ft 11 m The forearms and legs were considerahh 
deformed and shortened lire humerus measured 8 5 in, 
while the radius was only 3 5m in length The enlargement 
of the diaphxsis was aers marked at the wrist The fingers 
appeared stunted and thickened, the index, middle, and ring 
fingers all being cqri il in length llie femur measured 1 5 in , 
but the fibiilr was only 6 in long, and the diaphyses at the 
riiklc were mrrkcdly enlrrged I he head rnd trunk showed 
no deformitr or ibnormalits but the sexual eh ir icteristics 
weie distincth in abeyance for Ins ige The IVasscrni inn 
reaction was ncgitire 
ri' *'1' X-iaj Appearances — Skiagrams of almost e\er\ bone 

were taken and on cxrniination of these it was found tint 
the changes present were confined to the forearm, leg, rnd some of the bones of the 
hind and that the chingcs were bilateral M ith the exception of the crests of the ib i, 
all the other bones were found to be comp iratirch normal 

The shifts of the radius and ulna were of faiih normal width but of gicath reduted 
length IS in achondroplasia (Fig 4S1) Alarkcd changes were present m the ends of the 
bones The cpiplnses were small and sonrcwlirt irregular but the most pronoiineed 
chrnges were to be obscrecd in the diaplisscs In ill the bones allected, the diiplnses 
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^\el'c lirge uid cup-shaped %\ilh numerous bom cxcicsccnccs md irrcgulanties The 
diaplnsial hue of dense bone so oflen seen in acliondioplasi i, m is nol piesent , noi m is 
the space betaiccu the tpiplnsis and diiplnsis inciciscd, .is in iicKets, .illhough the 
lelatnelj large and cupped diaplijsts aacic suggcslue of lint discise 

Some of the bones ol the hand shoaacd the tuiious dcfoinnla of a double tpiphjsis , 
there being an cpiphasis at each end of the fiisl inel at iipal bout, .ind one at c.ieh end oi 
the pvoMiaaal phalanx of all the luagcrs 
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The X rajs sho^\ bejond a doubt that this is a tiue cisc of diaph\snl aclasis (multiple 
exostoses)* Diaphjsial aclasis is really a disease or groirth disoider of cartilage So arc 
uchondroplasia and multiple enchondroniata Theie is a relationship betueen these conditions 
thej run into each othei In this case the skull at its base shons none of the signs of achondro 
plasia Theie ire cases— as in the dachshund — iihere achondroplasia is confined to the limbs, and 
this appears to be a case of diaphj'Sial aclasis with a leaning to ichondioplasia Diaphjsial aclasis 
aaiies in its ni inifcstations according to the date ol onset 

Tins condition is a disoider of giowth where the main disturbance falls upon the 
modelling of the shafts of the bones Bones formed entirety m cartilage ire fiee fioni 
anj^ disoidei of giowth — e g , the tarsil and eaipal bones, the ^erteb^a^, and the steinum, 
likewise bone formed m membrane, the bones of the cranial vault and face The con 
dition affects the growang ends of the bones, and is also seen along the crest of the ilium 
and the tertcbral border of the scapula These features are well m irked in the case here 
described 

In achondroplasia the giowth of the bones of the arm and legs is defective, the limbs 
appeal stunted, and the stature is diminished The bones of the trunk aie normalh 
dec eloped as in diaphj sial aclasis, as is also the vault of the skull The base of the skull, 
being of cartilaginous origin, undeigocs premature sjmostosis , this feature is absent m 
the case we recoid 

Ihe mteiesting featiiics in this case aie the limitation of the abnormalities almost 
cntirelj to the distal segments of the limbs, and the leduplication of the epiphj'ses of the 
phalanges The examination shows that it has manj^ points m common with the condi- 
tion described and designated bj’- Sii Arthur Keith as diaphj'sial aclasis 

The skiagrams accompanjing this article are of course composite photographs, done 
to show the relative appeaiances of the hmb bones Care was taken m obtaining them 
to eliminate distortion as much as possible and the relatne lengths of the bones are 
appioximatelj coriect as compared with the mcasuiements taken on the subject 


* Journal of Anatomy, In, 101 
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THE CLINICAL ASPECTS OF BRANCHIAL CYSTS 

]J\ in-MlLlON Lomjon 


INTRODUCTION 

Tiil stud\ of biaiichiil c>st is it once of morphologic il interest iiul smgicil import incc 
In this piper the latter side of the ([Vicstion iloiic Mill he considered 

In Ma\, 1855 (tnenU jeais aftci Itithkcs stulhnp discoicn of the existence of the 
branchnl clefts in immmalnn cinhrjos), L inj^cnbcek’ dcsciihcd two cases of cyst of the 
neck in joung adults One was incised ind the othci ticated h\ the insertion of a seton 
In both, gruel-likc miternl continued to dischiigc, which on examin ition was found to 
be rich m cholesterol He considered these c iscs to he ex imiilcs of pei sistcnt hr inchial 
leninants Three ^ears later Virchow - described a c\st of the neck which was excised 
and found to contain epidermal sc lies ShortU iftcrwards three kindicd cases aicre added 
from Volknianns^ clinic From time to tunc other ohseiccis — notablj Senn' — recorded 
cases and gradually branchial cjst became an established clinical entity 

It IS important to recognize this condition Bianchial cjst is not infrequently con- 
founded with tuberculous cerMcal adenitis, as the following case siimmaiies show — 

Case 1 — Farm labourer, age 17 For two jears h id a p unless lump m his ncek He was told 
he had tuberculous glands The swelling w is ispn itcd sc\cn times Kventuillj i branchial cyst 
the size of a Tangerine orange w as shelled out 

Case 2 — City girl, age 20 For two ycirs had a swelling in left side ot necK, which was 
aspirated fire times She was given a course of tuberculin and advised to keep m the open air 
Later, a branchial cjst the size of a hen’s egg was dissected out 

Case 3 — Milliner, age 27 For the past twelve yeirs has had a lump m the neck Ten years 
ago she attended a homoeopathic institution and has been an occasional out patient ever since, 
during which time the swelling has been ispiritcd no less than fifteen times Branchial cyst, size 
of a Seville orange, easily dissected out 

Case 4 — Stoker, age 35 Two j ears ago, while at sea, a lump appeared in neck The ‘abscess’ 
Was incised by the ship’s doctor On return to home port most of his teeth weie extracted The 
swelling rttuined and has persisted Lately it has increased in size Large branchial cyst 
dissected out 

Case 3 — Female shop assistant, age 20 Eighteen months history of a swelling in neck 
Aspirated fire times ‘Pus’ returned steiile Given inoculations of tuberculin and ordered oil 
and malt Later, a branchial cyst the size of a hen s egg w as dissected out 

Case 6 — Coal heaver, age 2G Fourteen months has had a painless sw ellmg in neck, getting 
larger He was told it rvas tuberculous The swelling was aspirated foui times and injected with 
wiedicated fluid Lost his employment eight months ago because emploj er thought the ‘ neck 
might burst’ Branchial cyst, size of Seralle orange, dissected out (See Fig 489 ) 

'^11 the abore cases were confirmed histologically 

It IS easy to understand horv this error arises Tuberculous abscess is a far more 
common condition Moreorer, if an aspirating needle be thrust into a branchial cyst, 
he fluid withdiawn simulates tuberculous pus very closelj The specimen is naturally 
Sent for bacteriological confirmation But whether it be tuberculous pus or branchial 
hid, the “ cultures are sterile and no tubercle bacilli seen ” Thus the clinician, 
strengthened bj the bacteriological report, may begin seriously to treat r case of branchial 
c'st IS tuberculous abscess 



566 


THE BEITISH JOUENAL OE SUEGEEY 


The diagnosis of bianehial cyst is not an academic triiinipli only The possessors 
of these atavistic lemnints are usually in the prime of life, and the stigma of tuberculosis 
IS a hea%y buiden Furtheimore, if a branchial cyst be incised, there is every possibiht\ 
of converting the ejst into a fistula, vhich continues to discharge and is the seat of 
lecurrent attacks of inflammation, rendering subsequent removal difiicult 

It will be mj^ endea^oul to shou that diagnosis can usualh be made vith precision, 
and confirmed scientificallj 


STRUCTURE 

The Wall and its Contents — Cask and IVilson state that branchial cysts are lined 
b> columnar epithelium and contain a glairy mucous fluid That such a condition exists 
there can be no doubt 

The records of neeiopsies m the Pathological Institute of the London Hospitil 
contain manj' instances of cjsts in lelationship uith the pharynx, lined bj column n 
epithelium, vhich have gnen rise to no S 3 mptoms dining life 

But branchial cjsts lined bj column u epithelium and filled uith glairj’^ mucus seldom 
gne rise to symptoms I base examined the notes of 63 unpublished examples of cssts 
diagnosed as branchial and removed at opeiation In 42 the vail of the cyst vas 
examined histologically and in onlj' one aias columnar epithelium found To discoiei 



FlC 4S3 — Tiiuiil oclion'of tin iiill of n bniidiiil ci't romoKiJ rBienli; Oiohiii„ tnuntil (jininons Cliifhclninc 

on T ol JunjJioid ttsiic 


I concrete cisc of m extirpated mucous brinchial cjsf it is nccessuj to search the 
literature — often to be reuarded be finding a csstic In groin i Probibh, therefore, the 
existence of the mucous branchial c\st has betn established b\ ohsers itions in the post- 
mortem room rither thin In iintstigitions upon the h\mg 

The tspical lining of the c\st nhich "ncs rise to siniptonis is squamous cpithchum 
The V ill of the csst nhether lined In squamous or column ir epithelium, is surrounded 
In Kmphidenoid tissue (Tig 483) Ilacroscop calK the contents of the c\st lined In 
squimous epithelium is in opiqiie fluid of such a consistenes tint it readiK pisses 
through m aspinting needle and often through a InTiodcmiic needle The sinidiriti 
to tuberculous pus is striking If, hoveaer such branchial fluid he placed m i dish uid 
moacd to ind fro the shimmer of its lipoid contents vill be noticed The contents of 
the east aaill again he referred to (on page 571) 
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COMPLICATIONS 

1 InJIammution — Occ ision.tlh the non-aspiraltd c\st is the st it of iLCinitnt ilt icKs 
of subncute infiainni ition L\ccptionalh suppurition oeciiis 

Three eases of ehronic inllaTiunation in llu t\sl Mall rieie noted nr the patholo^ocd 
leports 

2 Fistula Foimation — \ccident d oi intention tl incision of the cest is tikeh to itsnll 
in (acquired) bi iiichial fistul i 

3 Biaiiclnos’cnctic Caieiiioma — The existeiiee of bianchiojitiielic tiiciiioiiia is iii the 
opinion of iinin, not proccii In sonic clinics it is a ucofini/cd di.ntiiosis On the olhci 
band no less an aiitlioiitc than Sir loliii Hland-Suttoii" states that e.iiieci arisnitr m 
leninants of the brinchial clefts is pine fiction 'J'he whole (jiiestion cannot he dealt with 
heie All will agree that biaiichiogciictic eiienioiiia as a diagnosis is i last lefiigc It 
can onlj be entei tamed ifter i fruitless scaich of the month, nasophar\n\ e\tr ilar\ ngc il 
lecesses, and e\tcrinl anchtorc canal for a piniim growth 


ucccuouaia 

Speaking geiieialK, the making of i surgical diagnosis resohes itself into se\cn stages 
iisuallv not more than three or four of these will he found necessary 

1 The taking of a historv and the general obsen ition of the patient 

2 The elicitation ot plu sical signs 

I A mental piocess on the part of the surgeon whciebj 1 ind 2 iic sifted and 
correlated, and a logical conchisioii is diawn 

pvoi,^ diiferential dngnosis is entertained also a mental piocess— I irgch one ot 
exclusion, but remtoiced when possible furthci pin sical signs 

ow f scientific conflrmatoiy test— iisuilh peifoimcd bj a colleague— e .r , a., n 
chemical bactenolog.eal, histological examinations . -c . , a i n , 

rtuicted tubes°’^Mmr^^^‘tl° mtcrioi aie lendered Msible by ingenioush con- 

A ^^ch as the cestoscopc, sigmoidoscope, oesophagoscope 
Tf ^ opciation is performed 

have bem SoSfed rte combinations theieof 

The seveLtacr,’, appeal— the post-mortem loom 

abh apnhed to tl,: ‘ "“'S»cal crescendo ’ will now be icasoii- 


T// 7 History the Clinical Featui es — 

tion In onh/'onL ta!e 

that the swelhn- vanes m sL^r^ mentioned Xot infrequently the patient states 
on occasions-a^d rt w as .n tl ^ "^ated that the cyst became tense 

>■’ a history of mjurj ‘ ^ * complained of Occasionalh tlieie 

this senes it 

o^'^ts i/ere'^IetwTerfy aS fo f ^3 Sixty-fiee per cent of 

Length of the Histoio—J ® ovei 40 when they came for advice 

'■■'0 ■><>•'<*1 «» lump lorTom ar"?j2S'“" ‘ 

SF'"”' " 

lulls (igg ,unes, but rarelj attracts attention until it has reached the size of , 
'^hc S ^ 

l’''’''™<ltliiTOldh,t®*(,ir°““™^^ the cjst is tense (as in the case ot the 

::„r - „..eti„r SaXrr j: sSsTnS 5’^“:":-. 
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Position^ The c^st occupies t ^er\ constant amtomical position so far ns I ha\c 
been able to ascertain from case tiistories and personal obse^^atlon It lies m relation 
ship nitli the deep surface of the upper half of the sternomastoid, or some part thereof 
It neirly alna’is protrudes around the anterior border of this muscle, rer\ occasionalK 
around the posterioi border, as F>g 490 shons 3fost commonI^ its centre is opposite 
the great cornu of the Inoid bone Ihese obser'i ations almost nithout e\ception coincide 
nith ph 3 Sical signs of reported cases in the literature 


It IS of giert importance to determine the relationship of the snellmg to the sterno 
mastoid It has alread% been pointed out that this muscle is thin and flattened out oier 
the cjst Consequenth by mere palpation it is sometimes impossible to make out its 
lelationships, unless the muscle be rendered taut 

Stand behind the patient Ask him to push his chin as hard as possible against the 
palm of 3 our hand Tins makes the sternomastoid %en tense Atith the other hand 
palpate the sternomastoid fiom bclon (nliere it is noimal) iipirards, paring special atten 
tion to the anteiior border 

Transhtccncij — In this senes theie is no record of a translucent bianehnl erst But 
It IS possible tint those rare cises springing from the pharroigeal end of the cleft, lined 
b 3 columnar epithelium and filltd nith mucus, Inring attained considerable dimensions, 
ire translucent 


d The Facts Collected and a Deduction made thei efrom — Here is a patient, age 23 
rrho for eighteen months Ins had a crstic painless non-translucent snelling siUnted 
beneath the iipjjer half of the sternomastoid but appearing aiound its anterior border 
It IS possible that this is a branchial cr st -V diagnosis can ner er be made at this stage 
It IS onl 3 a guess 


4 Differential Diagnosis — 

1 Flow Srcal.Dig (ioctii Tithumloits Glands — Palpate the neck for enlarged glands 
In Older that no glands be orerlooked, it is rvell to hare a routine rrhich scrutinizes 
erer 3 cervical hmplntic group A useful order rrith a inarch of sequence is — 

Standing behmd the jiatient (rrhose head is bent shghtir fornard to relax the nniscu 
latiue), prlpate (a) submental (b) siibmaxillarr (c) jugular chain, (d) supraclar icuhr, 
(e) posterior triangle, (/) posterior auricular (g) pre-auncular 

Aftei this the possible sources of infection — ear, scalp mouth, tonsil, etc— art 


examined 

Othei factors being equal (a) The complete ibsence of cerrical adenitis is in far our 
of the srrelhng being a branchial erst, (b) It is iinlikelr, but not impossible that i 
tuberculous abscess rrould exist for manr months rvithout the skin becoming inrohed 
II Ftom Cystic Hygioma (carernous Irmpfnngioma) — Branchial erst is opaque 
rrith rerr ferr exceptions Crstie hrgronn is translucent This sign done is sufficient 
to render differential ehagnosis possible Crstic hrgroma is most commonlr situated m 
the lorrer half of the neck It is usuillr diffuse, lociilated and first noticed m mfmer 
in From Soltlary Lymph Cys/ — Solitarr hmiph erst is mrarnblr translucent it is 
most commonh situated in the supraclar leular triangle This condition is probihh 
alhea to crstic hrgroma It ustidlr horrerer makes its appearance m adult life 

ir From a Deep-seated 1 cnous //rewemgiowm — This mar prore i rentable trip 
Differential diagnosis is rendered possible br emplor mg the sign of emptr ing If the 
crstic srrellmg under consideration be a renous ln>mangioma then pressure mil cuise it 
to decrease m size and rilien the pressure is reniorcd it slorilr rc-fills It must be home 
in mind that it is possible for a large branclinl erst mtli deep ramifications to girc thv 
sisn br emptr mg into the retropharr ngeal spice, therefore rrhile exercising this pressure 
tlm pharrnx should be rvatched before pronouncing the sign of emptr mg positire 


*It IS intere^tm.^ to compare the po.-mon of the er=t with th-u of congen.lol 

onfice oVmeltula On the /e ca^e. fhare been able l’"otca cThc'rfu?: na 

neck — opposite the miterior border of the stemoma-stoid the tmet ieti wpv. ru 
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-In 'll! parts of the bod's the dngnosis of lipoma 


m its usual 
The diagnosis of suh- 


, „ 7 roalJevi'’ nOOJ-) M IS the lust to Tccogni/e 

^ Fwm Chwme Betwpimyngeal Abscess ^ 

this possibihtj Ills J diagnosis o°f tubeiculous icUoplnryngtal abscess, 

three tiroes and pus evacuated 7rnm the nhai vnv a 1 n "C qiianlit's of pus-hke 

be bega., to op.t.te Ope,™g atlob.sl.ed .0 I, ml ,t 

a„,d ots couted Introdbcmg a Anger ^ „[ emootU-imtd 

sirsi* s:;ref.:;«'tr ■.sg„..„,o..,'ep.t,.e„n,„ o.. . i...., 

of 1> mphoid tissue 
M Fr07n Lipoma 
situation s 

{:“bet?e:r; -c .m,ned,„.eH ,et..cd 

the insertion of a needle , for branchial fluid is hardly ercr too thick foi aspintion 
Ml From Cijshc DegcncuKion of a MahgnmK Acoplasiii — S. lapidh -gioning piiinan 
01 secondary malignant neoplasm m the ‘branchial position , undeigoing cystic dcpnci. 
ation, sometimes enters the question It is, boner cr, very unusual foi a bianclml crs1 
to make its first appearance at the caicmo- 
niatons age 

r m From ThyrogJossal Ctjsl — Th 3 aoglossal 
ej St need not necessanh be in the middle line 
The lerator glandulie thyioideai in disscetmg- 
loom subjects is most often to the left of the 
middle line , a portion ot the tlijncglossal tract 
theiefore is frequentlj on the left ala of the 
thyroid cartilage Thjroglossal ej’st usually 
beais no relationship to the sternomastoid 
It nercr proceeds from the deep surface of 
tint muscle Jlicroscopicallj , branchial and 
thrroglossal c\sts are often impossible to 


soneificial to the fascia, IS an elemental j' pi Oblem 

Jasaanipomn, on tL other hand, is notoiiously diflicult If the d.ffciential diagnosis 


distinguish 



Tie 


4% — ciiuf'n of bnnchinl fluiO sUouiu" 
tholc^.toro\ Tml cjutUehTl cells 


i\ Fiom Mijiomatous Degenaation of a 
Mncd Parotid Tumour — This is a pathological 
curiositr Tno cases, diagnosed respectu el j' as adenomx of parotid and cystic degenei- 
ition of mixed tumoui, prored on section to be branchial cysts (endentlj' fiom the 
fust clelt) dn intraparotid branchial erst has been desciibed by Fredet 

X Fiom Aneiiujsm — ^Tlus is a theoretical question onlj , but maj^ be included foi the 
sake of completeness There is no lecord of a case of branchial erst rrhicli rias pulsatile 
from tiansmitted impulse of the carotids 

Hiring excluded these possibilities the mental process is somerrhat as follorrs — 
Hcie IS a patient, age 23, rrho for eighteen montlis has had a painless non-translucent 
crstie srrcllmg rrhich cannot be made to ‘ empty ’ The oveilymg skm is quite normal 

Vhue aie no enlarged cerrical glands m anj of the triangles of the neck The srrcllino- 
llis beneath tlie imner bolt r.f +L„ . , , ^''soiug 


— giuiius m anj oi tile triangles of the i 

beneath the upper half of the sternomastoid, protruding around its anterior bolder 
bt IK itli the ccr\ ic^il fascia ■naiiATd+ rm . . ’ 


uluuiiu iLs autenor Doinoi 

buK nil the cen ieal fascia The patient otherwise is healtln Then it is /ng/di/ pwbabie 
this !s 1 case of branchial c>st ^ ^ piouauie 

lbslls^J hid had the erst aspnrted and miecteTrwi^ reated as a case of tuberculous 
Minch dtssoKcd the cholesterol crrstals ^Frin m an emulsion containing gljceiok 
1 l.itlu hum c ells there rr ere abundant flattened 
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7 An Exploratory Operation — It has been MTitten in a modern text-book*- that 
the diagnosis of bnnclinl C 3 ''st can seldom be nude before operation Tins paper is an 
endeavour to shon that bj the adoption of simple general principles it should be quite 
exceptional for a smgeon to fail to make i pre operate e diagnosis of branchial c\st 

In conclusion, mj thanks are due to m^”^ teachers, the surgeons of tlie London Hospital 
and Liverpool Roral Inhimarj^ for permission to make use of their cases 
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mSTRXIOTIVE MISTAKE 


'“'TO 

0/0 


INSTRUCllVE MISTAKE 


injection of alcohol into the gasserian ganglion, followed by 

WIDESPREAD CRANIAL NERVE PARALYSIS AND THE LOSS OF AN EYE 

X Y , age 42, had sufteied from trigcmind neiimlgia on the right side Miice 1917 He 
had had some eight to ten iniections of ilcohol prcvioas to the one Mhich is the snb)ect 
of the present note Each injection had been followed b\ nbont three months relief o! 
pam He was anxious to have an injection winch would give more lasting benefit On 
Dec 22, 1921, he was gnen general antesthesii (as on foimei occasions), and Schlossers 
intrabuccal route of injection was used The needle was felt to slip into the foramen 
ovale, and was pushed on foi about 0 5 cm \ little clear fluid escaped from the needle, 
evidently cerebrospinal fluid, the needle was theieforc slightly withdrawal and 1 ec ol 
90 per cent alcohol was slowlr injected The patient was sent brek to bed, where he la\ 
on his left side The next dav it was er ident that he was suffer mg from almost complete 
paralj,svs of all the eranirl neires except the second parr He had lost smell, taste, and 
hearing, he had complete ophthalnrojrlegia and double facial jraraljsis, and the morc- 
ments of swallowing and articulation were impaired tlithin one week it appeared tint 
the nerves on the left side of the head were more profoundh affected than those on the 
light On the right side facial and ere movements soon returned and he could hear a 
little in the right car The left ere beerme the subject of ulceratire keratitis and in 
spite of the utmost care the cornea perforated and the eye had to be lemorcd 

The present condition of the cranial nerves fifteen months after the operation, is as 
follows — 

1 — ^Loss of smell 
H — ^A^ision in right eje normal 
HI, lY, VI —Xoimal on right side 

I — Complete anEesthesia of face and scalp as far as the reitex Paialjsis 
of left jaw muscles 

YII — ^Normal on right Paralysed on left 

^ Ilf — ^Right ear Can hear sharp musical sounds — e g a brej cle bell but 

no \oice sounds Left ear Complete deafness 
IX — Loss of taste 
X, XI, XII — Xorraal function 


,, E fbc alcohol must liare penetiated into the subarachnoid space at 

the base of the brain The greater degree m which the left neires suffered was due to the 
fret that the patient laj on lus left side after the injection 

rnu Jmir suggested bj consideration of this case First, that alcohol 

injection of the Gissenan ganglion is fraught with serious danger Second that the 
operrtion ought not to be done under general anaesthesia Third that if the needle after 
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SHORT AZOTES OF 
RARE OR OBSCURE CASES 


SPONTANEOUS RUPTURE OF A HYDRONEPHROSIS 

B\ W Q WOOD, Edinblrgii 

Tnr patient i\as a spate, unmattied woman of 38 She had been aware of a swelling m 
the left side of the abdomen tot the previous ten vears, which she had been infoimed was 
an enlarged spleen She suflered sonic mcomcmence from a constant sense of weight in 
the legion of the swelling and occasionally fiom aching pain in the left side, but m spite 
of this she was able to lead an actne life, though she always had a desire to sit down, on 
iceount of the feeling of weight m the abdomen Apart from occasional nocturnal fre 
quency of mictuiition, she had necer had art's renal oi bladder sjniptonis, and hid 
neiei noticed anything abnoimal about the luine 

On tile night of Jan 10, 1922, instead of going to bed m her usual sedate fashion, she 
jumped into bed and was immediately seized with agonizing pam in the abdomen, winch 
was followed bj vomiting She ssas seen shortly aftei wards by her medical attendant, 
and promptly sent to Chalmers’ Hospital She was seen there about an hour and a half 
aftei the onset of symptoms She was then in the most acute distress, continuallj'- calling 
out and writhing about on account of the seventy of the pnn She could not endiac an 
abdominal examination, and it was impossible to make out more than a general abdoni 
ma! tenderness and rigidtts The tcmpeiature was subnormal (0T°) and the pulse lapid 
Lndei general anaesthesia, it was esodent that the abdomen was moderately distended 
Tins distention appeared to be geneial, and no definite localized swelling could be niidt 
out It was thought that the condition might possibly be a ruptured ovarnn cjst 

OprnATiox — A mid-lme incision was made below the umbiheus, ind on opening the 
abdomen a large i eti opentone il sw'elhng was found It extended from the diaphragm 
iboee to the pehac brim below, ind was mainly on the left side The retroperilone il 
tissue, Msible thiough the pciitoneum, piescntcd a curious cedematous appearance A 
needle was introduced to ascertain, if possible, the nature of the swelling, but no fluid could 
be diawn off The peritoneum was tlien incised on the literal side of the descending 
colon and when the colon was turned medially and the water-logged extiapcritoneal tissue 
blushed aside, a c\st w ill was discoiered behind Tins turned out to be the wall of a iaige 
Indionephrotic sac with a luptuie towaids the lateral side (Fig 497) 'Ihe sac was icadiK 
sepaiated troni its surioundmgs and remoatd, aftei the pedicle formed bj the renal aesscK 
had been secured A tube was brought out m the loin from the space which the c\st hid 
occupied the parietal peiitoncum repantd, and the abdomen closed 

The patient made in uneeentful lecoceij and left hospital on the twentj third die 
aftei opeiation Hhen seen recently (Xoc 19, 1922) sJie expressed Jicrself as feeling 
perfectH well She has hid no iirinar\ sMiiptorns since the operation and feels much 
httei since being rebec ed of the abdominal swelling 

The Indionephrotic sac before rupture was of i large size— probabh ibout Hut of 
an adult human cranium Ihe renal tissue ippeircd to be cntireh dcstroicd except 
the uppci end anIicic the >\all of the sne a little thicker tinn tfscwfitrc le 
ontlmcs of the oiiginal cahees could still be made out m the form of localized sacuil itioiis 
but most of the specimen consisted of i smooth thin w died cs st 
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Tl» cas, appears to 1)0 i .me “J™”*;® °'i,“ rf mtr-oMomoa/ tem.on t.ta. tl.e 

Rupture from an actual trauma occ< Oehne s cases, S wcic opcuited upon O 

n loot, and scxeral haAC been noted smee Of Mme s , „epluectonn In the 

3 transperdoueal ueplnectonues 2 died of 4 lumbar, 
combined method uas followed by death 



1 1' -TliC Xw >jronc\ihrotR' ‘t'lc U'ls hocji hiil opui {ron\ tUo front l-lif* rcunuib of liic o%Uccs, can bo invlr* out u\ 
the intcnor The ) \r^c rout (R) is «?ecii toxv anlb the htenl border 

UtpnHiitcctf Irom u drmung hit Mrs Q 11 oorf 


In the present cisc the fardurrble result is probable to be attributed to the absence 
of othei injurv and to the promptitude of the medical attendant in sending the patient 
to hospital the p iticnt being operrted on about ta\o hours after rupture The only dilh- 
eulte m the course of the opeiation irose from eenous li'cinorrhage, uliiclr occurred nhile 
Ihi sre n rs biiiifr stripped fiom its surrotmdingb To check this, a large moist ton el nas 
puked into the hnnbai region ind the pedicle secured as quickie a® possible 

It Is mtcrestitrg to note that the remammg krdnee rppears to be functioning perfectle 


TtnrEKEkCC 

'Omsi ;,ci(r : ;!i.i chr 1M07 ii ^I'l 
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AN OBSCUfiE CERVICAL GROWTH 

B\ WALTER MERCER Edinburgh 

History —R F A youth, age 20, whom I saw some months ago in eonsultation While 
on senuee m India on Sept 29, 1920, the patient was taking part m a tug of-wai eoni 
petition, when the rope was let go by one side md the loose end recoiled, giving liiin 
a seveie blow on the right side of the neck Beyond bruising, and pain on movement, 
he was comparatively veil for a few da}^, when the pain became \ei\ much worse mcl 
lie had to be admitted to hospital 

On Examination — Oct 20, 1920 Patient was lying flat on his back and uinblc 
to move, apparent^ for fear of exciting pain The temperatuie was raised and swinging 
md the pulse-rate mcicTsed He hid to have cver3'thing done for him including Ins 
feeding A.11 moiements caused pun, paiticularly those of his neck md light arm, wheic 



riG 1% — the extent of bony out^zrowth Xu the ricxnif^ of the *ith 6th mtl 7th tavKtl vertchre 

it wMs excruciating, and caused him to shout loiidh Ills neck w is swollen md tendu 
on the right side, and it was impossible to elicit any inoiement m it Tin. right arm w is 
swollen and tender, and especiilR so along the lines of the nerics There was scitrc 
neuralgic pam m these nenes, const int in character The skm of the lower arm w is 
tendei'^to the toucli The light arm and face as fir as the middle line were often pile in 
colour and coiered with perspiration, while the rest of the bodi was quite dri The 
rio-ht pupil was dilated The lower limbs were normal, although tlicir nioienients were 
slow and done wath diiricult3 and he had occasional referred pam m them The abdo 
miiial reflexes were normal, and he had control of his urine and feces 

Noe 15 raj's* showed a tumour of cancellous bone itUiebcd to the right siiie 
of the 6th cenical aertebra about the sire of a Tangerine orange (Fig 198; 
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Lvteh Histoh^ -During the next feu months the signs and symptoms progressively 
inereted tie pain eont.numg severe, and the forearm and hand beginning to shou signs 
of loss of trophic influence, the skin being glazed and the nails cracking His imhe anc 
temperature uere little aflected Blood-count showed a polymorphonuclear Icucocytosis 
of 12 000 He lost weight rapidly, and the continuous pain necessitated the repeated use 
of morphia He was invalided home to this country with the diagnosis of tuberculous 
spinal caries of the 6th cervical vertebra 

As the signs and symptoms were increasing in severity and the tumour was growing 
in size, the case was considered later to be a sarcomatous tumour 

Up to this time little had been done in the wny of treatment beyond that for the 
pain , but now a rigid neck support w'as fitted to him, and from this time onwards the 
symptoms improved The pain lessened, and he was able to be got into a wheeled carnage 
and into the open air In a few months the swelling m the neck became less The blood- 
count inrproaed, and the morphia was gradually stopped The arm condition became 
normal, although there remained some stiffness of the loints from long-continued disuse 
He was then encouraged to stand, and gradually to take a few steps 

PacsENT Condition — The patient now has no pain, but there is still a swelling in 
the neck on the right side This is tender to pressure The neuritis has completely 
disappeared, hut there remains some slight stiffness m the finger-joints and weakness m 
the whole right arm The most recent skiagram — June, 1922 — is reproduced, and shows 
the extent of the hony outgrowdh m the vicmity of the 5th, 6th, and 7th cemcal vertebra; 
It IS interesting to see that it has extended to the left side further up in the cenneal 
vertebra; 

CONCLUSIONS 


It would seem reasonable to infer that a periostitis was set up by the injury from 
the rope, and that this was infected wntli organisms of a low vnulence The only treat- 
ment that benefited the condition was the immobilization of the neck As soon as this 
was done the patient improved, and morphia was gradually diminished , his immumtj 
increased, and he got the better of the inflammatory condition 

I have to thank IMajoi Maurice Sinclair for permission to publish his notes of the 
history of the case 


INTERNAL HERNIA FOLLOWING POSTERIOR GASTRO ENTEROSTOMY 
WITH ACUTE DILATATION OF THE STOMACH AS A 
SEQUENCE TO REDUCTION 


W TURNER WARWICK, London 

Alhioegu the occurrence of internal hernia as a sequence of gastro-enterostomv ha<; 
been recognized as a possibihtj almost e\er since the operation was first performed the 

the ibdomcii w is described as scaphoid but on elim ancemie The appearance of 
vere noted V d. iguosis of duodenaWfleer wTs tT nndT, -g- 
to a surgical ward V hparotoma confirmed ttie ^ the patient was transferred 

{lostenor gistro entcrostonn was done Tlie^ ed-es^ortir® duodenal ulcer, and a 
noe x-nq so “ transverse 

dfi 
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mesocolon Mere not sutured to the stomach or jejunum The prtient made an uninter- 
rupted recovery, and left the hospital three neeks later 

patient letinned to liospital, stating' that three months previously 
he had had an acute attack of pain m the pit of the stomach Minch lasted some days, 
and that since then he had a continual dull ache on the right side of the abdomen, and 
across the small of his back The pain M'hieh he had experienced pre\ lous to his opera- 
tion had never recuired, and there had been no further haimatemesis He noM suffered 
from flatulence, but Mas nevei sick Since the operation he had noticed that his abdomen 
had begun to smcH, and constipation had developed On examination the abdomen M^as 
now found to be yery protuberant, but as the patient had gained in m eight since the 
operation, this Mas thought to be due to fat There Mas no visible peristalsis, nor Mas 
there any fluid in the abdominal cavity TJie scar Mas linear and well healed The 
constipation Mas leheved bj treatment, but the pam had not entirely disappeared on his 
discharge three Meeks latei, and Mas thought to be functional 

In 1920 he Mas admitted again to the surgical yards, still complaining of pain mIucIi 
he noM described as dragging, m the middle of the abdomen Since leaving hospital in 
1919 he had been for some Meeks an in-patient in another London hospital, but his con- 
dition had not been peimanentlj' iclieved 


On examination, the abdomen was distended, but shoned no rigidity or tenderness 
on palpation The physical signs revealed nothing definite, but m vieM of the persisting 
symptoms an operation Mas decided on 

Opekation — On opening the ibdomen, it was found that the Mhole of the small 
intestine with the exception of the terminal 18 inches of the ileum had herniated into the 
lesser sac through the opening in the mesocolon left at the previous operation The 
gut Mas MithdraM'n from the sac Mathout difficultj', and the opening closed by suturing 
tlie edges to the line of the anastomosis 

For some days after the operation the patient seemed to be progressing favourably, 
although vomiting of small amounts occurred at frequent intervals The distention of 
the abdomen did not seem greater than before the operation On the ninth day vomiting 
was more copious, and the general condition became much Morse Death occurred on 
the following day 

Post-moutim Examinvtion — This rev'ealed an acute dilatation of the stomach 
This organ filled the abdominal cavity, and the left arch of the diaphragm Mas consider 
ably displaced upvards The loM'cr lobe of the left lung Mas collapsed, and the mediastinal 
contents Avere pushed ovei to the right The dilatation Mas confined to the stomach, no 
part of the duodenum being aflected No sign of the old ulcer Mas found, nor Mas any 
other abnoimal condition present m the abdomen oi elscMheie 


Internal hernia; oceiinmg after the operation of gastro enterostomj’^ are of tivo 
varieties 

1 The most Midely recognized type takes place through an unclosed opening in the 
transverse mesocolon, as in the above case In tins tA^ie the Mliole of the small intestine 
may find its nay through the aperture 

Moynihani describes tMo cases illustriting the clinical sequence of events mIucIi may 
result from such a lietnia In tlie first ease death occurred on the tenth div Mitli 
symptoms pointing to mtestiml obstruction A similar hernia occurred m a second case, 
more gradual in onset, and m as oper ited on a y ear later In this case the only prominent 
symptom Mas persistent aomiting No mention is made here of abdominal distention 
Paterson= states that since the adoption of the practice of suturing the edges of the meso 
colon to the stomach oi duodenum, no case of tins compile ition has been recorded e 
hernia similar to this m tsTpe ina\ occur alter resection of a portion of intestine, throng i 
a .eap in the mesenters , “Mhen the edges are not carcfulh sutured It has also been 
noted through congenital apertures in the mesentery and mesocolon “ 

2 In the second Aarieti of licrnia, coils of mtest.ne pass oser the °0P 

that portion of the jejimiim betMcen the duodenojeiunal flexure and the site of the gastro 
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cnteiostom\ The possibility of its occurrence, tlieiefore, Mould seem gi eater jn 
anterior operation thm in the posterior modification ulierc the oop 
This varirty has only been described m 12 cases,-* - » of nhich i at least fofioned a 
posterior gastio enterostomy (5 short-loop, 2 long-loop), 3 an anterior, mIiiIc m - the tjpe 
of operation is not stated This preponderance m the posteiior modification is doubtles 
due to the much greater frequency nith -nliich tins operation is performed 

The possibility of such a hernia also evists aftei anastomoses betneen the stoniach 
and jejnnrim Mhen a partial gastrectomy is done although no cases have been recorded 
A hernia similar in tjTie ma> also occur rarely aftex a colostomy, lound the loop oi the 
pelvic colon, and betneen it and the adjacent left parietal nail 

The methods of preventing this variety of hernia suggest themselves at once and 
do not call for detailed description Thus, the space over the loop is vciy small m the 
short-loop posterior gastro enterostomy, and can be easih closed by stitches betneen the 
jejunum and the adjacent mesocolon The so-called ‘no-loop’ method of performing 
anterior gastro enterostomy described by Sherren lends itself to the same treatment 
tVhen the ordmarj anterior gastio-enterostoniy is performed the closuie is more tedious , 
but suture of the loop to the mesocolon, to the gieat omentum, and to the stomach 
mil obviate the risk of hernia The gap round the pelvic colon in colostomy can be 
picv'eiited bv suturing the lateral surtace ot the mesentery to the parietal peritoneum 
In the abov e case, the onset of acute dilatation of the stomach after the reduction of 
the henna is ol interest The causes of acute dilatation givmn by Sherren^ are 
(1) Obstruction of the duodenum by the superior mesenteric arterj, which crosses it 
(Itokitanskj , Albrecht) An occasional factor in this is an adhesion of the small gut to 
the peh is ® (2) Evcessive secretion (Fagge, Hemy Morris) (3) Paralysis (Campbell 
Uiompson) (4) Septic mtoMcation 

Sherren also states that paralysis of the stomach is the condition regarded by most 
modern writers as the primary cause In the above case the dilatation was confined to 
the stomach There was no evidence at the post-mortem evaramation of compression of 
the duodenum bj the superior mesenteric artery, and no sepsis was present The e\- 
planstion which seems most satisfactory is thit provided by the paraljTic theory The 
leniov'al of the support afforded by the crowding of the small intestine in the lesser sac 
mav' have phvod some part in the initiation of the condition 
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A CASE OF BILOCULAR GALL-BLADDER 

Bv benjamin tv RN CROFT, Brvdiord 

Im fht subject of tins paper was taken fronv the followin<r case — 

UtacKs or bihirv cohe! Rie^o^JSrS ^ 

r-..!, „„i ,i,c IS sfsr", ■“ "'"S'". 

1. ..,u„ „ „ - SrSSt 
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In the following May a seveie attack ivas again experienced, with aggravation of all the 
symptoms In November, opeiation was recommended 



At that time there vas a yellonish 
green discoloration of the conjunctn c, 
skin, and mucous membranes The fTces 
were bulky, and puttv-hke in colour , the 
urine contained bile pigments in excess, 
and a trace of bile salts Physical exam 
ination elicited deep tenderness in the 
right hypochondrium and epigastrium, 
but there was no hj’periesthesia of the 
skin The recti muscles on both sides 
were rigid in their upper thirds In 
October, 1919, the pulse rate w as 82 , in 


B 

no 499 — Ungnins illustrating the gall bladder A B 'hows 
the plane o£ section depicted m Fig oOO 


November 1922, it was 52 per minute 
Constipation and pruritus of the skin had 
been marked m the later stages 


In November, under general anaisthesia of chlorotorm and ether, cholecystectomy and 
choledochotomy weie perlormed Twelve calculi were removed from the gall-bladder, and 
eight from the common bile-duct The recovery of the patient was uneaentful 


Examination of the Gall-bladder {Figs 
499, 500) ■— 

Macioscopical Appcmances — The specimen 
was tubular m shape, and contracted and firm 
m consistency , it had very much the appear- 
ance ot an appendix vermiformis On trans- 
veise section a septum measuring about OJ 
cm in length and I cm m thickness was 
found, commencing in the fundus ot the gall- 
bladder and extending along its longitudinal 
ixis The gall-bladder ivas thereby divided 
into two unequal loculi, the diameter of the 
larger being 8 mm , and of the smaller about 
5 mm A small calculus was found in the 
smaller loculus 

Microscopical Appearances —Sections were 
cut at different levels Each loculus was lined 
by columnar cells having basal nuclei Many 
tubo-racemose glands were present, and those 

near the fundus possessed a slight degree oi of gaU bbWer (xD 



dilatation , , 

rts meatest thickness near the fundus it measured d cm 

best tbanbs are due « Dr Mnc„.r,gl..en, .f Le.ees.er, for perm.ss.on 
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impiession on palpation of being cystic Its posterior surface is coveied bj peritoneum, 
nliich appears to be veiy tinn in places The anteiior surface is coveied nith mucous 
membrane, and presents four moderatelj’- deep pits (from ulneh the h-emonhage had 
presumably aiisen) The tumour has a well defined edge, and it projects equallj towards 
the peritoneal and mucous surfaces 

jMickoscopical Rcponr rnoai Dn Claridge, Normucii — On examining a micro 
scopic section of the tumour it is found to be richly eellulai, composed of spindle shaped 
elements arranged in mteilacing bundles The general ippearanee is that seen m a uterine 
fibroid, but muscle fibres do not appear to be present as they do not stain ehaiacteristic- 
ally by Van Gieson’s method The capsule is well marked and shons no infiltration, so 
that I think the tumoui must be called a fibroma 
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X umesoixed cerebr-il contusion ns n cuise of persistent henthche, 

TirLZ ‘ « /decompression null cure this Anotliei point rUuch is peihaps open to 

f eP’"' 0 " lefcis to the necessity for dosing npertures in the skull The methods 
f ^ P^feduie ye the use of celluloid pHtes or n piece of the tibn, uliilst no mention 

IS imde of the gient t^d^ intiges of the cartihge graft 

TJie section on the fnce and jnu is by lA/ajor Gillies, md although it is full of useful diaemms 
and directions, it is disappointing, because no one injury is dealt uith fully enough to gne 
sufflcient guide foi actual trc itmcnt jab 

The yetions on the spine and spinal coid are by the late Sir tVillnm Thoiburn, and contain 
a yell-balanced sunimiry of both English and Continental \ieys ibout gunshot injuries to the 
spine, and especially ibout the most import int subject of the indications for operative treitment 
The same author deals a\alh tlie j cnplipral nerves in a coniparati\ eh short chapter, yliich makes 
no ittempt to include the lesions of indnadual ner\es 


The next section constitutes one of the most valuable parts of the uhole work It is con 
cerned uath injuries to the blood aessels, and is by General Sn Geoige Wakins It is based upon 
the obscnation of nearly 1200 cases, the notes of yhich nere speciallj collected bj' the author 
The pithological details and illustiations, and the great yealth of the elimcal leports, yill make 
this article the standard yoik of reference foi some time to come 

The next 200 pages deal yath the injuries of bones and joints, together yath the general 
problems of so called orthopaedic treitment Colonel Frank m treits of younds of the joints and 
fractures of the uppei extremity, and Colonel Webb Johnson desciibes the fractures of the 
loycr extremity In "11 these articles full justice is done to the merits and advantages of the 
Thomas splint The other orthopaedic articles arc yntten by General Sir Robert Jones ind some 
of those associated yith him m this uork dming the yar Jones himself takes the subject of 
stiff joints, and his advice as to treatment is on consen ative lines Foi ex ample, in speaking 
of bony ankylosis of the knee joint lie states that “ arthroplastj of the knee has no place m war 
surgerj’’” This Mould mdicitc that the distinguished author does not behev^e m the results 
claimed bji such yorkefs as Putti Jfajor Elmshe contributes a useful article on imputations 
and artifienl limbs 

Tlie york concludes yith chapters on injuries to the eje and eir bj Colonel Lister md 
Major Scott Each volume contains m index 

The editors and contributors are to be congratulated on haring produced i reij useful and 
authoritative york The illustr itions are of special value The use of trio different qualities of 
paper is unusual and displeasing, and the numbering of the illustrations sepai itclj in eich article 
does not facilitate leady icference 


The Baily Diagnosis of the Acute Abdomen By Zaciiahi Corn M D , MS, Surgeon to 
Out'p iticnts, St Marj^’s Hospital, etc Pp 223, y<tli 28 illustr itions 1921 London Henij 
Froyde and Hodder md Stoughton 12s Cd net 
The fact that the authoi emphasizes lepeatedlv throngliout the book the extreme importance 
of recognizing the early signs of the acute abdomen renders the m ork one of considerable value 
Many abdominal diseases, both acute and chrome, are only recognized cren to-daj by yhat should 
be more accurately described as complications rather than signs and sjmptoms Distention of 
the abdomen m peritonitis, md fxcal r onnting in intestinal obstruction, are still held bv some to 
be signs of these diseases Thej are in reality complications y hich should never be seen, and, » 
the authoi ’s advice be folhned, yill be more rarelj met uatli in the future than the> have been in 
the past No treatment bej ond operation bj a competent surgeon at the earliest possible moment 
IS discussed, and no detnls of operitions aie given There ire descriptions of the signs anil 
symptoms and methods of di ignosis of acute abdominal catastrophes 

Seveial little knoyn signs, such as the obturitor test— internal rotation of the thigh causing 
pun m cises of pehac ippendieitis yith abscess— shoulder pain in mflammaton conditions about 
the diaphragm, ire illustrated and explained yhilst hj peraisthesia, diminished liter dullness, ana 
testicular pain are mentioned and their anatomical explanations gnen nf 

There are nineteen chapters in the book, the first of yliich is detoted to the principles of 
diagnosis The all important point of earlj diagnosis md tlic danger of dclij m treatment ire 
nlamlv indicated Methods of di ignosis— the histon and examin itioii of the patient are treated 
£" fulh-.ltetrations of the psoas test, and the method of testing for hj pcrvsthcsia ire giicn 
^ The chapter on appendicitis is lueidR yntten, and mam points of great 
pnmhisizcd ^Murphe ’s sequence of sjmptoms is gixen, and unless this occurs the prictitioncr 
should auestion the accuracj of lus diagnosis The absence of abdominal rigiditj and cicn ns 
J^temnSre ifpehac absU^ and the continued acceleration of the pulse as in •»d<cat.on of 
onret of neritonitis are points of importance to yhich ittention c innot too often ' ' 

In the differential diagnosis of appendicitis the possibihta of the presence of a stone in ic g 

ureter should not ov erlooked duodenal iiiccis might, uc Hunk, be 

expressed^ cbfferentlj The signs and sjaiipfoms i?c dn idcd into three st iges (I) Prim in s loc , 
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Atth.fmmli'h Portion above the ^ en.montanum 

As tins pov-th increases m size, it compresses and flattens out the true prostatic tissue until this 

simply lorms a capsule loiind the adenomatous mass The neii groutli is firmlv united to the 
urethral mucop, and is a consequence of this the upper part of the prostatic urethra becomes 
elongated by the upward development of the tumour, and its antero posterior diameter is increased 
1 “\ciease in size tiansversely In fact it soon becomes a seabbaid shaped cleft 

between the lateral lobes of the tumour mass, the long axis of which forms a well marked angle 
witli the lower portion of the prostatic urethra 

The authors recognize two tjpes of prostatic enlargement, according to the relationship of the 
piper end of the tumour with the x esical sphincter In the first, the growdli insinuates itself inside 
the sphincter, up forms a definite projection within the bladder As this projection increases in 
size. It dll ites the sphincter more and more, but in every case a groove corresponding to the 
position of the sphincter can be seen in the enucleated specimen Ihe intravesical projection is 
only covered by the mucous membrane of the bladder, and may take on x arious forms, e g , a 
spherical tumoiii ox'erhanging the urcthial orifice, or a horse shoe shaped mass surrounding it , 
but no matter xxhat its size or shape, it always takes its origin from the prostatic urethra In 
the second type, the x esical sphincter is not dilated, and the adenomatous mass is entirelv siih 
xmsical The floor of the bladder is raised upwards, but the relationship of the sphincter to the 
other elements of the bladder base is not altered In this type the prostatic adenoma ahi ixs 
surrounds the urethra completelj 

The effect of back pressure on the urinary organs is next discussed The changes in the 
bladder w ills, trigone, seminal vesicles, etc , ire minutely described , but the most interesting 
obseix'atioii recorded is in lefereiice to the uretci As the prostate enlarges, the distance betiieen 
the points xxhere the ureter pierces the bladdei xxall and where the ejaculatorj duct enters the 
prostate IS definitely increased The x is is put on the stretch and pulls on and kinks the ureter 
at the point xxhere they cross Manx' specimens arc illustrated m xxliich the ureter is dilated and 
hypertrophied abox'e this point, but of normal calibre immediately beloxx it In the clinical portion 
of the work two cystograms are repioduced, both of which show a distinct kmk in the ureters just 
outside the bladder shadoxv A short chapter is dex'oted to a description of inflammation ansing 
in the enlarged prostate, and another to the development of cancer in tlic adenomatous nodules 

Up to this point the subject has been treated entirely from the pathological aspect, and the 
descriptions hax'e been accurate, clear, and exact There arc, however, txxo criticisms that must 
occur to ex erj' reader The first is the oiigin of the adenom ita from ‘ rudimentarj prostatic 
glands ’ The existence of such glands is doubtful, and it is difricult to imagine xxhj' these glinds, 
if they do exist, remain quiescent for the greater part of the patient’s life, and onlj become pitlio 
logical III old age The French w riters describe these tumours as arising from the normal urethral, 
in contradistinction to prostatic, glands , and this explanation appears to be more reasonable 
The second criticism is that it is a pity the changes in the kidnej' due to prostatic obstruction are 
not desciibed The only change mentioned is tint the ren il pelxis and cihces arc dilated’, 
but from a practical point of xaew these eh iiigcs are the most important of all, as the patient’s life 
usuallj' depends on the state of las kidiicj's 

About i third of the w ork is devoted to the clinical side of the question A good description 
IS given of both perineal and suprapubic prostatcctomj , and of the x anous stages of repair after 
operation This is follow ed by a discussion of congenital dix crticula of the bladder as a comphea 
tion of prostatic obstruction A case of recurrence aftci prostatectomx is described, winch the 
luthors consider to be due to a fresh dex clopment of adenom ita in a portion of the uretlir il mucous 
membrane left behind at the time of operation, but which, from an examination of the illustrations, 
appears to have had its origin from a small outlying adenom i that had become detached during 
enucleation The last chapter is dexoted to the question of diagnosis, but is directed cliicflj to the 
examination of the size, shape, and cxstoscopic appe trances of the enlarged prostite, the ippcir 
ances of the bladder, and the inteipretation of cxstogranis, etc , while both the clinical sxmptoms, 
and the examination of the ren il function, arc only briefly considered 

In conclusion, the illustrations arc the best feature of tins work Tliej arc extraordinarilx 
.rood and clear, and render the book well worth haxing The pathological portion is iclcn, det iilcd, 
and comprehensive description of the changes which take place in the uretlir i, bl iddcr, iirctc^ 
etc , in cises of prostatic hi pertroplij The clinical portion is not neirl> so good or useful, and 
IS maired bx manx stringe omissions For example there is no mention of the pro or post 
operatixe tr^tmenl the question of i txxo stage prostatectomx is dismissed in Iixe I-ncs, ml 
the sxmptomatology is xerx inadequatelx discussed There is no bibliogr iphx , and no reference 
IS o'u en c^ en A\lien statements of other lutliors tfc quoted 


La E,adioth“rapie Profonde Bi IsEii Soi-oxion Radiologiste de 1 Hopit il Siinte Antoine 
La Illustrations 1929 Pans Masson et Cie Paper coxers 0 fes net 

T„„ « e-ccllct l.m bool, «11 

" '’a ^d''\nd‘'Mmts oTx^iew "are de'arif stated without" bias The book should he e irefullx studied 

-. 1.0 .o cipononooa .l.or.p.ot. 
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opening chapters by G At Crile, aie of a lughlj theoretical nature as, foi instance, that 
on the role of the adrenals in exophthalmic goitre, and the ideas contained m them are not 
alu vys easy to follon But their author disarms criticism by explaining m the introduction that 
the volume is an ephemeral uork, and only represents the vieus held m the Cnle ehnic at the 
moment of publication The opinions expressed uill be subject to revision, or may e\cn be 
reversed Many subsequent clnpters, lio«evei, are eminently practical and instructive The 
pathology of the thjroid gland is veil presented, and there is i good account of laryngeal function 
in relation to the thyroid gland, attention being directed to the frequent occurrence of pre operatic e 
abductor paralysis Intrathoracic goitre, the c aiue of obserc ations on the basal metabolic rate, 
and the possibility of preventing the development of colloid goitre are all veil discussed 

Most leaders, perhaps, vill hud the chief interest of the book to he in the account that is given 
of the pre and post operative caie of patients with exophthalmic goitre Great attention is given 
to the subject of an-esthesia, and the importance of this is not exaggerated Stress is also laid 
on the pievention of operative shock, methods now veil known in association vath the name of 
Cnle being described 


Some account is giv'en of the oigaiiiyation of the work done m the operating theatre In the 
Cnle clinic this is brought to a state of efficiency such as can only be attained where large numbers 
of similar cases are constantly being operated upon, though it may surely serve as a useful object 
lesson wherever suigery is piactised Evmry surgeon has his own preferences in the details of 
operative technique, and will prob ibly find something th it is not to his mind in the methods used 
by others , but he cannot fail to be interested m those practised by surgeons so expert as Cnle 
and his associates , beyond this, technical procedures and then results must be seen to be properlj 
appreciated or criticized 

As already mentioned, the claims made for this xmliime are modest , jet most surgeons will 
regard it as a valuable addition to their hbraiies, and those who hav^e enjojed the friendship of 
G AV Cnle will think, as they read his words, that thej' can almost hear again the genial tones 
of his voice and feel the influence of his inspiriting presence 


The New Physiology in Surgical and General Practice By A Rendle Short, M D , B Sc , 
FRCS Fifth edition Crown 8vo, revised and enlaiged Pp 330 1022 Bnstol 

John AATight it Sons Ltd 9s Od net 

It is difficult to And fault with a book which, m spite of the j'cars of the war, has run to a fifth 
edition since first published in 1911 Its popularity is equal! j' great among medical pr ictitioners 
and among students reading for higher degrees in medicine and surgerj' 

In the present edition three new chapters appear, devoted to the physiology of muscular 
exeicise, the functions of the kidney, and the dietetic factor in the causation of appendicitis Tlie 
last named subject depends largely on the work in which the author himself has been espccialh 
interested, and hence is more fully dealt with than is perhaps quite justifiable in the present state 
of our knowledge Most of the sj'stems of the body arc included under the various chapter head 
mgs, but although the new work on the heart is adequate^ reviewed bj Dr C E K Hcrapath, 
the lungs do not come in for special mention The ncwei methods of oxjgen administration, to 
mention one item only, would certainly be of interest to medical practitioners, few of whom have 
learned to get the full value from such treatment 

TJie references which appear at the end of everv chapter are useful to those who may wish 
to «o further into the subject discussed After the section on tests for renal function, mention 
might Inv'e been mide of Professor Hugh Jlaclean’s little book, whieh gives a particularly clear 
and concise account of the subject 

A verv" few errors have been noticed m perusing the book, an amusing one being the conferring 
of a title (no doubt well deserv^ed ') on a well known neurologist who has written on aphasia 
The stjde in which the book is written is reallj excellent, and the reader s interest never flags 
AA'e agree that for medical men who are keenly interested in then work, this book must be as 
interesting as any novel 


Mistakes and Accidents of Surgery Bv Harold Borrows, CBE AIB, ® 

FRCS Demj 8vo Pp 470-i-viii 1923 London Bailliere, Tmd ilUk Cox 10s Cd net 

As we know the reputation both of the author and of the publishers, vve can rcadilj believe the 
latter’s disclaimer that piibhcitj m the laj press was not sought bj either, but the P'tJ ^ 
such a disclaimer should be necessarj As we glanced through the v olume-and it w P«n?ef ', 
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